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The Peril of the Steel Rail 


number of accidents due to 


A Iie, alarming 


broken rails which have occurred during the 
winter, and notably the disaster at 
Manchester on the Lehigh Valley Railroad, have 


attention once more to the peril of the steel 


pre sent 


drawn 
rail. This is not the first time that this subject has 
been brought to public attention; for many of our 
readers will remember that, during the winter of 


1907, accidents through breaking rails became so 


that New York State 
vestigation which resulted in disclosing the astound 


frequent made an official in 


ing fact that, during the winter months of that year, 


2.899 cases of broken rails had occurred in this 


State alone 


The Semnriric AMerican made a careful study 


of the matter. We found that the engineers of the 
railroad companies laid the blame at the doors of 
the rail manufacturers, claiming that the latter 


an indisposition to roll rails according to 
these specifi 


showed 
specifications drawn by the engineers 
eations containing clauses designed to exclude de 
fects and insure that the rails were given that careful 
which is 


treatment in the process of manufacture 
necessary to the production of a thoroughly sound 
claimed that, in the en- 


product. The engineers 


deavor te turn out a large product at a minimum 
cost, the steel men were not only hurrying up the 
processes of manufacture, but were including in the 
rail a large amount of the defective material which 
develops in the head of the ingot castings. 

On the other hand, the manufacturers claimed that 
the breakages were due to the great increase which 
had taken place in the weight of engines and cars, 
and that it was impossible to roll rails, even of the 
heavy 90- and 100-pound sections, which would 
stand up to their work under the constant and heavy 
battering to which they were subjected. 

Now, in the early days of railroading, broken 
rails were by no means so frequent in proportion to 
the traffic as they are to-day. This immunity was 
due largely to the fact that a softer and tougher 
steel was used \s traffic developed it was deemed 
necessary to roll rails of a harder quality of steel, 
that is, a steel containing a higher percentage of 
carbon, the object being to prevent the battering 
down and rapid wear which occurred in the older 
Hardress, however, is accompanied by brit- 
tleness, and so the railroad people have found them- 
selves on the horns of a dilemma. The subject was 
treated fully in a series of articles which can be 
found in the Screntiric American of May 18th, 
1907. Alse, in the current issue of the SupPLEMENT 
will be found which throws much 
light on the present state of this question. 

In his recent testimony before the Stanley Com- 
mittee at Washington, President Farrell of the 
United States Steel Corporation made a statement 
which is certainly remarkable as coming from such 
According to press reports, in speaking 


rails. 


another artiele 


a source. 
of the rail which is turned out by his company he 
said, “The liability to breakage is much greater than 
i } iid-time seft steel. and the of the 
contingencies of manufacture, such as 


in the influence 


unavoidab! 
ind segregations, is much greater. In 
dan- 


Scans pipes 


many respects the steel is more doubtful, mor 


gyerous ind more treache rous. It is unquestionably, 


in my judgment, an unsafe grade of steel in view 
of the severe 
Now, we take decided issue with President Farrell 


reported 


conditions of service.” 
if he is correctly as speaking of seams, 
pipes and segregations, as “unavoidable contingen- 


manufacture. They are not unavoidable. 


Seams and pipes can be eliminated from the rail by 


cies of 
cutting off and throwing on to the scrap heap the 
whole of that portion of the cast ingot into. which 
the pipes extend. For obvious reasons of economy, 
the steel companies would like to cut off just as 
little of the as the engineers of the railroad 
will allow. 
in pouring the ingot, the provision of sufficient time 


ingot 


Nor are segregations unavoidable ; care 


for the contents of the ingot to adjust themselves, 
ind other precautions, all of which mean a certain 
loss of time, but all of which mean the elimination 
of defects in the rail, will meet this difficulty. 

within the modern 
mill work to produce a high-car- 


It is entirely resources of 
metallurgy and 
bon steel rail that will go through a winter's traffic 
without endangering the lives of the passengers or 


the security of the freight. 


Opening the East River te the Sound 


OL. BLACK of the United States Army En- 

gineer Corps has completed a survey of 

the Hudson River waterfront and the East 
River, to determine the feasibility and cost of pro 
viding a channel 35 feet in depth from the New 
York docks on the Hudson River to deep water in 
the Sound. The survey determined also what would 
be the best way to reduce the exceedingly heavy and 
dangerous current which runs through Hell Gate at 
certain states of the tide. 

It is found that for a total sum of $82,000,000 a 
35-foet channel, capable of accommodating large 
ocean-going steamships can be dredged or blasted 
out which will enable shipping to steam from the 
docks on the Hudson River past the Battery and 
through the East River and Hell Gate to the Sound. 
To reduce the currents in Hell Gate it is proposed 
to blast out the Harlem Kills and the Little Hell 
Gate channels to a de pth of 24 feet over widths re- 
spectively of 480 and 600 feet. The 
cross-section of these two channels, coupled with 
the deepening of Hell Gate to 35 feet, will reduce 
the current through the latter channel to a velocity 
which will not be dangerous to navigation. 

Following a public meeting held last week at the 
City Hall, when Col. Black described the scheme in 
detail, 
tives of various organizations of the city of New 
York was appointed, with the chairman of the 
Harbors and Commerce Committee of the Chamber 
of Commerce at the head, which will urge upon the 
federal government the necessity for putting through 
this great national work. 

Now thirty-two million dollars is a great sum of 
money to spend upon one single work of harbor im- 
provement; but in this, as in every federal work of 


increased 


a strong committee of eighteen representa- 


an engineering character, the question of the magni- 
tude of the outlay is strictly relative. That is to 
say, the question of its being extravagant or not de- 
pends entirely upon the importance of the interests 
affected and the magnitude of the results of a na- 
tional and local character which will be achieved. 
New York city, by virtue of its geographical posi- 
tion and its unrivaled harbor and port facilities, is 
to-day, and must forever remain, the chief port of 
entry and departure for that great stream of traffic, 
beth freight and passenger, which flows in ever-in- 
creasing volume to and fro between the old and the 
new world, and between the great republic of North 
Ameriea and the Latin-American republics in South 
America. The present era of development of the 
port of New York is perhaps the most important in 
its history. Three years from the present date there 
will be opened three important canals, which will 
inevitably cause a great increase in the commerce 
of this port. The Panama Canal, by shortening the 
distance to points on the Pacific coast of North and 
South America, and to the great centers of trade in 
Australasia and the Orient, will cause a growth in 
our trade with those centers, the magnitude of which 
it is impossible to foretell. The State Barge Canal 
will provide vastly improved water communication, 
not merely with the Great Lakes and the huge terri- 
tory which is tributary thereto, but also with the 
flourishing industrial centers which are served by 
the canal. Cheaper rates will act with their cus- 
tomary stimulating effect in increasing the volume 
of trade. Lastly, there is another canal, that 
through Cape Cod, which because of its insignificant 
length, has never been appreciated at least by the 
general public at its true value. For the opening of 
this canal, by providing a sheltered route from New 
York to Boston, and eliminating the dangerous out- 


side passage around the Cape, to say nothing of 
the considerable saving of distance, will act most 
favorably in building up trade between ports on our 
northern seaboard and the port of New York. 
There is a final argument in favor of the opening 
of the East River, which, perhaps, should be re- 
garded as the strongest of all in favor of federal 
assistance. We refer to the fact that the greatest 
navy yard of the United States is situated on the 
East River, and that by deepening and improving 
the channel leading to the Sound, this navy yard 
will be in the unique position of having two deep- 
water approaches from the sea, the entrances to 
which are over one hundred miles apart. Consider 
what this means. In order to blockade New York, 
an enemy of superior strength would have to sep- 
arate his fleet into two halves, each of which would 
have to be powerful enough to meet any fleet of our 
own which, under the shelter of the guns from coast 
fortifications, might seek refuge in New York harbor 
for purposes of repair and refitting. It 
take a naval strategist to appreciate the enormous 
strategical and tactical advantage conferred on our 


does not 


navy by the possession of a great dock yard from 
which a powerful fleet can issue to meet the enemy 
at either of two points over one hundred miles apart. 


The New York Motor Boat Show 


OR the last show which will probably be 
held in Madison Square Garden the Na- 
tional Association of Engine and Boat Manu- 
facturers devoted its attention chiefly to the decor- 
ative scheme, which was this year more elaborate 


than ever before. Each side of the exhibition build- 


ing was hung with canvas painted to repre- 
sent the side of a huge ocean liner, the deck of 


the liner being filled with the stalls and booths 
of the parts manufacturers, which occupied the ele- 
vated platform. At the east end of the Garden 
Hudson 


was a canvas painted to represent the 
River with a scout cruiser and a fast motor boat 
racing in the foreground. 

While there were a half dozen expensivelv- 


equipped gasoline yachts and cruisers, the display 
of small boats was not quite as large as heretofore, 
and the same was true of the exhibition of engines. 
he various engine manufacturers confined them- 
selves to two or three well-finished models, as a rule, 
though a few had a complete line of their product 
One of the best finished engines at 
the show 12-cylinder motor elabor- 
ately finished in blue enamel. This engine, which 
develops some 200 horse-power, is one of a pair 
to be installed in a new hydroplane (‘‘Disturber 
III’). There were several other large 6-cylinder 
engines exhibited, most of these being of the marine 
type with open cranks, such as have been ex- 
hibited in former years and are well known to our 
readers. There were also a few large 6-cylinder 
motors with inclosed cranks, one make in particu- 
lar being capable of developing 200 horse-power at 
1,000 revolutions per minute for a weight of 2,200 
pounds. In comparison with this, the 150-horse- 
power at 550 revolutions per minute, American- 
built Diesel engine shown, with a weight of 5 tons, 


on exhibition. 


was a huge 


is a monster. 

Most of the smaller engines were of the 2-cycle 
type, as heretofore; but the 2-cycle motor was 
shown this year with improvements such as a 
cylindrical rotary valve that has been used during 
the past season with success on a well-known 4- 
aeronautic motor built by a 
pioneer American maker. This light weight 
moter, which develops 50 horse-power for 170 
pounds net weight, was exhibited, as well as an- 
other similar aeronautical motor which has adopted 
the rotary valve and the maker of which claims to 
have produced a motor that can be run continu- 
ously for ten hours at a stretch, while develop- 
ing 60 brake-horse-power with a weight of 210 
pounds. Probably the most novel motor in the 
show was a 6-cylinder, V-type, 2-cycle motor of 
268 pounds net weight and 75 horse-power capacity 
at 1,000 revolutions per minute. The total weight 
of this motor with accessories is 375 pounds. An 
8-cylinder, V-type, 60-horse-power 4-cycle motor 
with copper water jackets was also exhibited. 

There were a number of small single-step hydro- 
planes on exhibition this year. Most of these were 
equipped with fairly powerful engines and are said 
to be capable of making speeds of 35 miles an hour 
or more. As for the displacement boats, a com- 
modious family launch can be had for $1,000, and 
smaller boats, of steel or wood, the former type 
being non-sinkable, can be obtained for consider- 
ably less. There have been no startling changes in 
either hulls or engines during the past vear, but the 
motor boat industry continues to thrive by y 
ing standard craft. 


evlinder, 2-cycle, 
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Engineering 

Valuable Scrap at Panama.—The disposal of scrap 
iron and useless machinery which passed into the pos- 
session of the United States on the sale of the canal 
by the French company has netted the surprising sum 
of $2,112,000. In spite of the fact that a considerable 
amount of the French plant has been overhauled and 
put in service, nearly 30,000 tons of metal scrap has 
been shipped to the United States from the Isthmus. 


British and French High-speed Trains.—The fastest 
trains in the world are to be found in England and 
France. In England there are eight regular daily 
trains with speeds from 55.1 to 59.2 miles per hour 
whose stop-to-stop runs are from 72 to 118% miles in 
length. The French roads run four daily trains over 
a distance of 77% to 107% miles at speeds of from 
56.2 to 61.8 miles per hour. 


Canadian Forest Conservation.—The Forestry Branch 
of the Department of the Interior is studying the ques- 
tion of raising profitable crops of timber on waste 
lands or “wood lots” in Canada. There is said to be 
16,000,000 acres of Dominion forest reserves in Canada, 
to say nothing of areas of non-agricultural land suit- 
able for forest cultivation. The Forestry Branch has 
sent one of its staff to study the system of forest man- 
agement followed by the United States Forest Service 
in the national forest of Montana. 


Railway Terminal Snow Melters.—At various points 
outside the trainshed of the Chicago and Northwestern 
new passenger station at Chicago, snow melters have 
been provided which are doing good work. They con- 
sist of steel pans with semicircular bottoms, and con- 
taining perforated steam coils. They are set in the 
track floor flush with the tops of the ties, and the 
melted snow is carried off to the sewers by drain pipes 
leading from the pans. Snow is shoveled to the pans 
and there melted. 

Growth of the Aluminium Industry.—Although the 
early expectations of the wholesale substitution of 
aluminium for steel and iron have not, for very good 
reasons, materialized, it has shown such a_ perfect 
adaptability to certain of the arts that the demand for 
the new alloy has grown enormously. From a produc- 
tion in the United States of less than 100,000 pounds 
in 1883, in 1893 the output had grown to 350,000 pounds, 
in 1903 to 7,500,000 pounds and to-day it is in excess 
of 50,000,000 pounds. 

Twenty-eight Thousand Ton Warships for Chili.— 
The navies of the South American republics may not be 
large, but the individual units, at least of the newer 
ships, are very powerful. Two battleships now being 
built in England for Chili will be 28,000 tons in dis- 
placement and of 23 knots speed. They will carry ten 
14-inch guns in turrets and four 21-inch torpedo tubes; 
and they will have a normal coal supply of 3,500 tons 
with 450 tons of oil fuel. Their length of 625 feet will 
render them the longest battleships in existence. 

A Gasoline Street Car Experiment.—An experiment 
in the propulsion of street cars by the gasoline engine, 
which should afford valuable data for comparison with 
the cost of electric operation, is being made on a stretch 
of line in England. The experimental car with a ca- 
pacity of thirty-seven passengers, is driven by a 55- 
horse-power gasoline engine. In a comparison of 
cost, the gasoline car has the advantage that there are 
no fixed charges for the overhead or underground equip- 
ment for transmission of the power. The economy of a 
good gasoline engine should compare favorably with 
that of a central steam electric plant. 

Nickel Steel in German Bridges.—We are familiar in 
America with the use of nickel steel for certain por- 
tions of our large bridges. A notable instance of this 
was the construction of the stiffening trusses for the 
recently completed Manhattan suspension bridge across 
the East River, New York. The first use of this alloy 
in Germany was made when a few special parts of the 
new Harburg bridge over the Elbe were made of this 
metal. Other cases were the main trusses of a bridge 
on the Oberhausen-Dorsten Railroad built in 1910; the 
stiffening truss of a 387-foot suspension bridge at Kiel; 
and a 200-foot double-track bridge over the Rhine-Herne 
canal. The alloy contains from 2 to 2% per cent of 
nickel. 

Endurance of a Diesel Engine.—The British firm 
which is building two sets of eight-cylinder, four-cycle 
Diesel engines, of 2,500 combined horse-power for the 
“Jutlandia,” have recently tested a single-cylinder 
model, which corresponds in every particular with the 
cylinders which make up each eight-cylinder group. 
According to the Engineer, this “trial” engine, whose 
cylinder is 22 inches in diameter by 291%, stroke, com- 
pleted a thirty-day continuous night-and-day, non-stop 
run, 28 days of which were at full power. We quite 
agree with our contemporary that “such a run as this 
should go far to convince the superintending engineer 
that the Diesel engine has now reached a stage of 
Progress at which it calls for at least his most serious 
consideration.” 


Science 


The Royal Society.—The two hundred and fiftieth 
anniversary of the foundation of the Royal Society 
(London) will be celebrated with appropriate cere- 
monies July 16th to 18th, 1912. 


Petroleum Fields in Turkestan.—Petroleum fields 
covering a vast area of Turkestan extending to the 
Chinese frontier and the Pamirs have recently been 
surveyed by Prof. Hjalmar Sjégren, of Stockholm. 
Although the new fields are not expected to revolu- 
tionize the petroleum market, they will help to supply 
the rapidly increasing demand for petroleum in China, 
and to some extent will probably benefit consumers 
in other parts of the world. 


The Australian Antarctic Expedition.—This expedi- 
tion, regarding which we have already published sev- 
eral notes, finally sailed from Hobart, Tasmania, on 
the 2nd of last December, and after a rough passage 
of over a fortnight reached Macquarie Island, thus 
accomplishing about half its journey to Antarctica. 
Especially noteworthy is the fact that the arrival of 
the party at this point was reported by wireless from 
the vessel (the “Aurora”). 


Wild Volatile Oil Plants and Their Economic Im- 
portance.—The Bureau of Plant Industry of the 
United States Department of Agriculture has just 
issued a monograph by Frank Rabak in which it is 
shown that the volatile oil distilled from black sage, 
wild sage and swamp bay represent but a small part 
of our wild aromatic flora, and yet these three plants 
gathered from their wild haunts have no little economic 
importance. These three plants, representing speci- 
mens taken up at random, have been shown to yield 
oil containing large quantities of camphor, borneol and 
cineol. 


A Monument to Two Great African Explorers.— 
Funds are being raised in Great Britain for the pur- 
pose of erecting a striking monument to Mungo Park 
and Richard Lander, who accomplished epoch-making 
journeys in West Africa; the former about the begin- 
ning of the nineteenth century; the latter thirty years 
later. As the main object of their travels was to dis- 
cover where the Niger joined the ocean, the site chosen 
for their monument is Forcados, at the Niger mouth. 
It is proposed to erect an obelisk of similar design and 
dimensions to Cleopatra’s Needle, on a projecting point 
where it will both attract general attention and serve 
as a landmark to vessels approaching the port. The 
cost is estimated at £2,000, exclusive of the foundations, 
which it is expected will be erected by the government 
of Southern Nigeria. 


Photometric Observations of Planetoids.—One of the 
most important problems in astronomical photometry is 
the determination of the light of the planetoids. The 
problem is a very complicated one, since the light varies 
not only with the distance from the sun and earth, but 
also with the phase angle, according to a curious law. 
Several observers have shown that this variation is 
proportional to the phase angle, a law for which no 
physical explanation has been offered. In addition, 
Eros and some other planetoids have been found to 
vary in a period of several hours. These changes are 
very puzzling, since they sometimes cease, or the range 
alters, without obvious cause. A recent circular issued 
by Harvard College Observatory states that photometry 
of the planetoids in the future will be studied mainly 
by photography, as soon as a satisfactory scale of 
photographic magnitudes can be established for all the 
stars. At present, several series of photometric meas- 
ures have been made visually, the results of which are 
given in the circular. Photometric observations of 
planetoids are compiled from various sources. 


‘‘Loans on Honor.”—A novel form of charity, recently 
inaugurated at Lyons, France, is described in a report 
from the American consul at that place. A _ society 
called the “Loan of Honor” has been established by a 
number of philanthropists for the purpose of lending 
small sums of money without security to needy per- 
sons. The applicant for a loan has to fill up a question 
blank, the information thus obtained enabling the 
society to judge whether the case is worthy of relief. 
If so, the borrower is required to give his or her word 
of honor to return the amount of the loan within a 
certain time. During the last fiscal year 384 persons 
were thus aided, comprising clerks, small trades peo- 
ple, teachers, millhands, mechanics, ete., and 68 women 
occupying humble positions. Some of the causes for 
the applications were stated to be: Sickness, 119 cases ; 
lack of work, 83 cases; debts, 84 cases; starting house- 
keeping, 27 cases. All but 27 of those granted loans 
were married people. A very small fraction of the 
total amount lent up to date has not been returned at 
the expiration of the specified period of the loan. The 
consul’s report does not state whether interest is 
charged on the loans, but leads us to infer that it 
is not, 


Aeronautics 


More Attempts to Fly Across the Isthmus of Panama. 
—The latest aspirant to the honor of first crossing the 
Isthmus of Panama in an aeroplane is Clarence De 
Geirs, a young mining engineer of New York city who 
obtained his license from the Moisant school last De- 
cember. Mr. DeGeirs expects to make the attempt 
with a Moisant monoplane equipped with a 50 horse- 
power Gnome motor. Jesse Seligman had previously 
intended to make the flight in a Moisant macbine, but 
was obliged to give it up on account of an accident he 
met with in Costa Rica. 

A New Passenger-carrying Record.—On January 27th, 
the day that Bathiat broke the speed record with a 
Sommer monoplane as recorded in our last issue, Molla, 
on a Sommer biplane, made a new world’s record by 
flying one hour with six passengers. He carried 65 
liters of gasoline and 30 liters of oil in addition to the 
live load, the total weight of which, including himself, 
was about 1,000 pounds. Two days previously, at Johan- 
nistal, Germany, Grulich, on his Harlan monoplane, ear- 
ried three passengers for an hour and thirty-five minutes 
and beat Warchalowsky’s record of 45 minutes and 46 
seconds made some time ago in Austria. 

First Flight Across the Great Lakes. — ©n Feb- 
ruary 20th, Earl Sandt, a young biplane pilet. flew 
from Erie, Pennsylvania, 40 miles across the lake to 
Port Rowan, Canada. He had a mishap during his 
return trip while ten miles out above Lake Erie from 
Northeast, Pa., and fell on the ice. His machine was 
wrecked and he lay unconscious for several hours. He 
finally regained consciousness and managed to walk to 
shore guided by a pocket compass. He did not reach 
Northeast until 10 P. M. He was finally discovered by 
some skaters and was rescued. That he escaped with 
his life after his perilous trip is well nigh miraculous 

Chief Claim of Wright Patent Invalidated in [Ger- 
many.—On Washington’s Birthday the German Patent 
Office declared invalid the basic feature of the Wright 
patent, viz., the claim of the simultaneous warping of 
the wings and turning of the vertical rudder. Two 
specific combinations of warping and steering were 
allowed, but the broad claim was declared invalid. 
This decision in the suit brought against the Wright 
company by five German firms is subject to appeai be- 
fore the Imperial Supreme Court at Leipzig, but as the 
decisions of the German Patent Office generally bear 
great weight, this one, if held, will prove a bard blow 
to the Wright patents in all countries. 

Vedrines Shatters Speed Records.—Jules Vedrines, 
on Washington’s Birthday, regained the 100 and 200- 
kilometer speed record with his 100-horse-power Deper- 
dussin monoplane. He covered the former distance— 
62.1 miles—in 37 minutes and 58 seconds, equa! to 98.13 
miles per hour, while the 14 hours scored by him for 
the second distance—124.2 miles—gave him an average 
of 99.36 miles per hour for the total. As his average 
was less for the first half of the flight, he must have 
done better than 100 miles an hour at times in order 
to make the high average he did for the total. As 
this tremendous speed has been maintained already 
for the full distance of the international races to be 
held at Chicago next summer, better than 100 miles 
an hour will doubtless be made in that event, and 
France will probably take the cup. 

Record Flights Near New York, —While Frank Coffyn 
has been flying almost daily above New York harbor 
in his Wright hydro-aeroplane, and has taken many 
moving pictures himself from the machine, George W. 
Beatty has been industriously training pupi!s at Nassau 
Boulevard. On the 13th ultimo Beatty made a flight 
to New York and laaded upon the North Meadow of 
Central Park. After leaving his machine there over 
night he flew back the next morning in about twenty 
minutes. This is the first time that an aviator has 
flown over Central Park and landed in it. Both flights 
were made without any trouble and the usefulness of 
proper landing places in the parks for aviators was 
demonstrated. It is to be hoped that the recent dis- 
cussion about “Isles of Safety” for aviators will cause 
the setting apart of suitable landing places. 

More Aeroplane Accidents. —On February 3rd, Capt. 
LeMagnet fell 200 feet or more in France and sustained 
injuries from which he died several days later. On 
the 16th a German aviator named Schmidt fell and 
was killed as a result of the breaking of the connection 
to his horizontal rudder. On the 17th ultimo D. Gratiam 
Gilmour, a well-known British aviator, was instantly 
killed by a fall when the wings of his mopoplane 
buckled and the machine dropped to the ground from a 
height of about 400 feet. Gilmour was testing a new 
monoplane of small size and was traveling sixty miles 
an hour from Brooklands to Richmond when the acci- 
dent happened. This type of accident is fortunately a 
rare one. The chief occurrences of a similar kind 
happened in France about a year ago when MM. Laf 
font and Pola were dashed to death by the breaking 
of the wings of the Antoinette monoplane, 
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A glimpse of the gathering vats. 


Making prints and rolls. 


Making Oleomargarine Respectable 


How the Fat of Cattle and Hogs is Converted into a Butter Substitute 


By William Atherton Du Puy 


is because of this physical arrangement of 





of the Government have 


OTH the legisiative and the executive 
B,., inches 

for two years past, laboring indus 
tricously to find cut just what a certain 


uct, oleomargarine by name, is 


food pr 

composed of and what is its position in 
that galaxy of respectable foodstuffs 
which come regularly to the tables of all 


the people \ heightened interest in this 
search ifter the truth has been occa 
ioned by the tendency of butter to climb 
to prices the height of which have never 
before been equalled After exhaustive 
investigations by various agencies of the 
government a conclusion has been reached 


and Congress ts just now in the act of 


putting through legislation that will have 
the effeet of stabilizing the oleomargarine 
industry and putting it upon the basis of 
its own merit 


The first agency of the Government that 


} 
} 


has been strongly interested in oleo 


margarine is the Internal Revenue Bu 
reau This bureau has had charge of 


of enforcing a tax upon this 








globules that butter is so well adapted 
to the purpose of spreading on bread. 

When the various oils that go into the 
manufacture of oleomargarine are put into 
the great churns of one of the factories 
that turn out this product those fats are 
so shaken about and admixed with the 
milk that they acquire this same physical 
arrangement of globules that is peculiar 
to butter. There is the little sack of fat 
with the enclosing walls. These walls 
in oleomargarine globules are somewhat 
thicker than in the case of butter. This 
gives oleomargarine a slightly higher per- 
centage of the material that goes into 
sack making than has butter and a 
slightly lower percentage of fats. This 
percentage is in the proportion of 100 to 
102, these being the relative food values 
of butter and oleomargarine. 

In this churning process the oleo oils 
take up 20.09 per cent of the milk con- 
stituents. The next largest constituent of 
oleomargarine is what is known as neu- 
tral. This is also.an animal fat very 








In order that the tax might be 
enforced it has been necessary that the 


Internal Revenue Bureau 


follow oleomargarine carefully from the 

factory to the consumer. In doing this the agents of 
this bureau have learned a great deal about oleomar 
garine. In the first place they have learned what are 
the materials that go to make up this product as it 


is found on the market. The Internal Revenue PBureau 
has taken a great number of tested samples and has 
atruck an average upon them, and this average may 
be taken as the typical oleomargarine of this country 

The material which appears in the largest percent 


ages is th. so-called oleo oil This oleo oil is a prod 





uct of the packing house and is secured by refining the 


fats of animals, principally cattie, but also to a large 


An oleomargarine churn. 


extent hogs. The fats used in this connection are 
largely the purer inside fats. Of this oleo oil the 
average package of oleomargarine contains 34.29 per 
cent The next ingredient in importance because of 
the percentage of its presence is milk. Milk finds its 
into oleomargarine in the process of its manufac- 


way 
ture. Oleomargarine is churned in milk in order that 
it may acquire the peculiar constituency of butter. 


Butter is put together in a peculiar way. It consists 
of a very large number of tiny globules of fat. These 
globules are inclosed in minute sacks. It gets into 
this peculiar condition in the process of churning. It 


similar to the so-called oleo oils. Of this 

neutral 16.27 per cent enters the average 

package of oleomargarine. Next to this 
in importance is cotton seed oil, which finds its 
way into this food product to the amount of 14.36 
per cent. Salt appears to the extent of 7.33, cream 
3.09 per cent, and butter to the extent of 2.98 per cent. 
There are small traces of stearin, peanut oil, and 
sesame oil, these latter being merely incidental as are 
traces of glucose and eggs. 

So has the Internal Revenue Office determined just 
what is the constituency of oleomargarine. Another 
Government bureau that has much to do with this 
product is the meat inspection division of the Bureau 


(Continued on page 208.) 
































Machine for working oleomargarine. 


THE MANUFACTURE OF OLEOMARGARINE 


A battery of cream ripeners. 
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Welfare Work in Germany—IV 


Housing, Feeding, Amusing, and Pensioning Workingmen on Business Principles 


[This is the fourth of the series of 
Vanaging Editor of the 


indus- 


articles by the 


ScrENTIFIC AMERICAN On German 
trial conditions. The author was sent to 
publishers of the Scren- 


TIFIC AMERICAN for the 


Europe by the 
express purpose 
which 


of gathering the information on 


this series of articles is based.] 


F you, as a manufacturer, are com- 

pelled by law to pay insurance premiums 
on the life, health, and physical condition 
of your employees; if, furthermore, you 
are required to safeguard all dangerous 
machinery, to provide large and airy 
work rooms, you would probably feel that 
your bank account had been reduced by 
just so much, and that it was hardly 
necessary for you to devote much more 
attention to the welfare of those whom 
you employ. It pays 
in cash, so the German has found, to 
outdo the Government in caring for the 


Not so in Germany. 


workingman. 


Fuel for the Human Machine. 
A mechanic works better in good sur- 
The factory laws 
in Germany outline a minimum of good- 


roundings than in bad. 


ness. The German employer makes no 
attempt to attain a maximum, but some- 
thing considerably above that minimum 
He sees to it that his factory is a bright 
er, cleaner, roomier, safer place than the 
factory laws stipulate that it shall be. If 
a man works better in good surroundings, 
he also works better if he is fed well. 
It pays to shovel good coal under a boiler. 
Why should it not pay to give a man 
good food? After all, a man is a machine. 
and food, like coal, 
heat units. If it pays to use coal con- 


contains so many 


taining the maximum number of heat 
units in order to get the maximum effect 
out of a steam engine, why should it not 
supply food-fuel 


possible 


pay equally well to 
also containing the greatest 
number of heat 
the human machine the maximum effect 


So we find 


units and get out of 


in mental and physical work? 
that the big German employer buys food 
for his men as he buys his coal—on strict- 
ly scientific principles. He does not give 
the food away, but he sells it far below 
Increased efficiency more than 
compensates him for the loss. At 
Elberfeld the men of the great chemi- 
meal at a price 
that varies from ten cents to seventeen 


its cost. 


cal works can buy a 


cents and that in no case exceeds a 
weekly total of ninety cents. The 
Badische Company, at Ludwigshafen, 
sells one-third of a pound of beef 


soup and 
actual 
cost to the firm being ten cents. Coffee. 
with milk and sugar, is supplied for half 
a cent. 


or pork and one quart of 


vegetables for five cents, the 


Apparently it is not enough to supply 
men and women with good cheap food. 
They must be able to eat it in comfort 
Special dining halls and canteens have 
been erected for that purpose, which are 
also places of recreation, for they are 
open not only at meal time, but also be- 
fore and after hours. Even the work- 
ingmen who prefer home cooking, whose 
meals are brought to them by their wives 
or their children, are provided for. The 
Badische Company, for example, has 
erected for their use a special dining hall 
outside of the factory, surrounded by a 
garden and shade trees, a dining-room 
which is big enough for 240 persons, and 
in which the men can sit with their wives 
and children during meals. 

The effects of factory conditions upon 
health have also been studied. 
chemical 


In huge 





By Waldemar B. Kaempffert 














A typical apprentice school of the kind maintained by German 
machinery builders. 

















works steam apparatus must be employed 


Workingmen’s dining hall of the Siemens-Schuckert works. 

















Modern tenement houses of the Krupp workingmen’s colony. 


WELFARE WORK IN GERMANY 


American plants the ice water keg is emptied several 


Company supplies coffee during working 
hours to the amount of 50,000 gallons a 
year. 
Housing Systems. 
The proper housing of employees gives 
the German manufacturer fully as 
concern as the sanitary conditions of the 


much 
work room. If he does not actually build 
the workingman’s house for him he will 
either lend building money on very lib 
eral terms or refer the workingman to a 
loan association. 

German ideas in workingmen’s colonies 
have changed vastly in the last twenty 
years. The early attempts resulted in 
unattractive communities not unlike the 
dull monotony of Pullman and Gary in 
this country. It seems as if the manu- 
facturer had said to a contractor: “I 
have so many workingmen to house and 
sO many acres at my disposal. Build me 
dwellings, costing so and so much, to the 
number of so and so many.” One t 
of architect's plans served for forty 
houses. 

Alfred Krupp was one of the first who 
departed from this simple plan; yet even 
his original colony is stilted in aspect 
His successors have so far improved on 
his conception that the cottages and tene- 
40,000 men are 
employed in the cast steel works alone, 


ments of Essen, where 


may well be regarded as a model in every 
way. 

The Krupp ideas have been changed by 
the very force of circumstances. In the 
early days, when land was cheap in 
Essen, individual cottages could be built. 
Nowadays that is impossible. Such is 
the value of real estate that tenements 
must be constructed—tenements, however, 
so planned that to the uninformed yis 
itor they 
houses of a 


community. 


seem more like the apartment 
prosperous middie-class 

We Americans have been accustomed to 
regard Gary as a unique example of a 
town built to order around a great steel! 
plant. A counterpart of that 
ance, but far more artistic, may be found 


perform 
at Leverkusen, opposite the city of 
Cologne. To Leverkusen the great coa! 
tar dye works of Elberfeld have trans 
ferred their activities; but at Leverkusen, 
it so happened, there were no accommo 
dations for workingmen. The creation 
of these accommodations was carried out 
in a way that would hardly be expected 
of a manufacturer. Houses were designed 
and built that bear comparison with the 
best suburban villas in this econntry. 
What is more, 
established, for at Leverkusen there was 


no theater, no lecture hall, no place for 


amusement places were 


recreation. 


So, too, the great chemical factories 
that cluster around Frankfort (the Gries 
heim-Elektron works, the 
sella plant, and the Hoechst 


have their workingmen’s colonies, built at 


Leopold Cas- 
plant) all 
enormous expense. One colony alone con 
sisting of 550 dwellings for 3,000 working 


men was established by the Badische 
Company at a ‘ost of $700,000. The 
weekly rental of the smallest type of 


pittance of one 


dwelling is the mere 
mark and eighty pfennigs, equivaient to 
nearly forty-three cents in American 


money. 


Workingmen at Play. 
Germany is the land of Gemuctlichkeit, 
a term for which there is no exact Eng 
Gemuetlichkeit is the re- 
surroundings, 


lish equivalent. 
sult partly of 
partly of cheerful company, without any 
trace of formality. It plays se large a 


cheerful 


part in German life that an employer of labor has te 


consider it. Hence it is that manufacturers encourage 
the formation of workingmen’s clubs and societies and 


contribute liberally to their There is, of 


times, on a hot day, not to the benefit of the working- 
An unhealthy employee is a piece of 
Hence the Badische 


both summer and winter. When the thermometer 
drops below 60 no inconvenience is felt; but in sum- 


mer time there is a demand for cold water. In most 


man’s health. 


apparatus of reduced efficiency, support 
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course the inevitable German singing society, and the 
inevitable German band, supplemented sometimes by a 
string orchestra, all maintained partly by the working 
men, partiy by their employer Amateur theatricals, 
visits to museun recreation of an educational char 
iter are everywhere to be found. If a Madam Curie 
discovers radium, forthwith a lecturer is engaged and 
holds forth in popular language before the various 
factory ibs and vanizations on the new discovery 
If a Richard Straus composes a “Salome,” the musical 
critic of th eal newspaper is asked to point out the 
beauties of the new super-Wagnerian music. If a Mona 


Lisa is stolen, there is bound to be a lecture on Leon 
ard if a war breaks out in Tripoli, the moving pic 
ture transport 1e men and women of Leverkusen, or 
wherever it may be, to Africa and shows them Turks 
and Italians preparing for conflict. 

Schools. too, there are—schools to educate the sons 
and daughters of employees, schools where children 
of workingmen learn wood carving, weaving and handi 
sehocls where housekeeping and needlework are 
taught, maintained partly by the workingmen, without 
compulsion, and partly by the employers 

Insurance and Pension Systems, 
in the last article of this series the State system of 


vorkingmen's insurance was sketched 


has been in force an average annual bonus of eight 
per cent has been paid. Overtime work, night work, 
Sunday and holiday work are paid for at a higher rate 

In 1900 it occurred to Abbe that nine hours a day are 
more than any man ought to work. Accordingly the 
workingmen were asked by the board of managers 
whether they were willing to turn out the same amount 
of work in eight hours and receive nine hours’ pay. 
The vote was overwhelmingly in favor of the change. 
For the last twelve years the works have been placed 
on an eight-hour basis. 

After one year’s service every employee in the works 
is entitled to six days’ holiday with full pay and six 
days without pay. If the vacation thus allotted is not 
taken in one year it may be added to the vacation of 
the following year. 

Abbe had interesting ideas on the obligations of the 
employer. He regarded as monstrous a system under 
which a man is employed with the tacit understanding 
that the employment is to be permanent, yet permit 
ting the discharge of the man at any moment if the 
employer so wills. The opportunities which the em 
ployee might have embraced have been lost, perhaps 
forever. Abbe regarded it therefore as socially desirable 
that men whose services are no longer required should 


The Influence of Light upon Ferments 
‘“ UNLIGHT tends to reduce the activity of certain 
» ferments, or even to destroy it in the presence of air 
or oxygen. In order to find out whether this action 
varies with the different light rays present in sunlight, 
Henri Agulhon made experiments. 

When ultra-violet rays were made to act upon sucrase, 
laccase and tyrosinase placed in a vacuum, these fer- 
ments were partly destroyed. In the presence of oxy- 
gen, the effect was much stronger. When visible light 
was used, there was no effect whatever in the absence 
of oxygen. Since the destructive action is presumably an 
oxidation, it is necessary to account for the action in 
vacuo. Mr. Aguihon accounts for the processes by re- 
ferring to the results of Miroslav Kernbaum’s experi- 
ments upon the action of ultra-violet rays on water. 
Kernbaum found that these rays decompose water, thus 
introducing free oxygen. When the action is in a 
vacuum, the excess of hydrogen is liberated; but in the 
presence of oxygen, hydrogen peroxide is formed. That 
this is the true explanation of the effect of ultra-violet 
rays upon the ferments is further inferred from the 
fact that laccase and tyrosinase are entirely destroyed 
after four hours in the presence of only one-half per 
cent of hydrogen peroxide. Of course the 
presence of water is assumed in all cases. 





Big German corporations have established 


in addition, private insurance systems of 
their own for the benefit of their em 
ployees. As a body they spend millions 
on these supplemental insurance schemes 
How much more they do than the govern 
ment actually re *s is illustrated by 





the case of the Elberfeld works, to men 
tion a solitary example In 1910 that 
uv paid out 65,261.22 in accordance 
vith the insurance laws, but the volun 
tary contributions of the firm to its 
vu insurance fund amount to $445,246, 
ore than seven times more than the 
State required 

Almost every self respecting German 
manufacturer whe employs several hun 
dred men maintains a pension system of 
his own regardless of what the govern 


ment may dictate. Among the larger 





That the water is concerned in the 
action of ultra-violet rays upon the 
ferments is shown by an _ experiment 
in which a glycerine solution of tyro- 
sinase was exposed in quartz for three 
hours without suffering any deteriora 
tion. 

But other ferments do not behave in 
the same way. Emulsin is decomposed 
even by ordinary light acting in a vacuum. 
The ferment catalase taken from the fat 
of swine and from the iiver of calves 
was used in experiments with visible 
light and with ultra-violet light. This 
ferment was also destroyed by daylight in 
a vacuum, although not as rapidly as in 
the presence of oxygen. But the destruc- 
tion of the ultra-violet light was consider- 
ably less in the absence of oxygen. 

A third type of effect is shown by 





chemicai works, for example, invalid 
workingmen who have been in the employ 
of the firm for more than five years or 





Workingmen’s houses at Nurnberg, in which chiefly machinists dwell. 


rennet. This ferment is unaffected by 
visible light, but is readily destroyed by 
ultra-violet rays either in the presence 





men who have been with the company 
for thirty years are entitled to a pension 
fe be sure the workingmen pay in to the 
insurance and pension fund a certain 
amount of money every week, usually be 
tween three and four per cent of their 
wages, if they are not more than five 
marks a day: but the employer usually 
contributes by far the larger share. More 


over the workingmen’s payments are vol 


The Jena System. 

Welfare work of this kind did not meet 
with the approval of one of the most 
remarkable men that Germany has pro- 
duced Hie was the late Prof. Abbe, the 
associate of Carl Zeiss, who founded the 
great optical! works at Jena Abbe felt 
that because all industrial welfare work 


is largely philanthropic it is radically 





wrong in principle. The employee should 





or absence of oxygen. 

Mr. Agulhon summarizes his work by 
classifying the ferments into three classes, 
according to the action upon them of 
light rays. 

1. The first group contains ferments 
like sucrase, laccase and_ tyrosinase. 
These are attacked by visible light in the 
presence of oxygen, and are rapidly de- 
stroyed by ultra-violet rays even in the 
absence of oxygen. This is simply a case 
of oxidation and is easily explained. 

2. In the second group are catalase 
and emulsin. These are destroyed by all 
rays in vacuo; more rapidly in the pres- 
ence of oxygen. 

3. A third group is represented by 
rennet. This behaves toward  ultra- 
violet rays like the others, but is unaf- 
fected by visible light. 








receive the benefits of insurance, of pen 
sion systems, of proper sanitary condi 
tions in the workshop, of free medical 
attendance in case of sickness, not as a 
beggar receives alms, but he should be able to demand 
them as a matter of right. Accordingly Abbe devised 
a system which, on paper, would seem to be hopelessly 
impracticable, but which has proven brilliantly suc 


cessful in actual practice 

His vast fortune Abbe converted in his lifetime into 
a trust fund for the benefit of his employees. Their 
rights to that trust fund were codified in a set of rules, 
“statutes” Abbe called them. To give these the force 
of law Abbe had them accepted and ratified by the 
Grand Duchy of Saxe-Weimar, so that they became 
part of the Dachy’s laws 

Every manufacturer pays his men according to the 
market price Abbe devised a different system. At Jena 
wages are paid on a basis determined by three distinct 
elements——-a minimum weekly wage: the amount actu- 
ally earned, and a supplementary wage payable at the 
end of the financial year. The minimum wage is fixed 
It cannot be reduced but must always rise. If the times 
are bad, if there is a breakdown, if a legal holiday 
intervenes, that fixed minimum wage is always paid 
What he earns above that wage depends upon the work- 
ingman'’s ability The supplementary wage, which is 
In the nature of a bonus, is of course dependent to a 


certain extent upon the amount of business done in a 


year, During the fifteen years in which the system 


A glimpse of the workingmen’s colony of the Krupp cast steel works at Essen. 


WELFARE WORK IN GERMANY 


be furnished with enough money to keep themselves 
while seeking new work. Hence he devised a method 
of legally securing a workingman who may leave the 
employ of the firm. After a service extending over 
three to five years a dismissed workingman is legally 
entitled to full wages for six months. If ke has 
been employed for a shorter period, he receives less. 
Only grave misconduct and repeated breaches of the 
“statutes” constitute sufficient grounds upon which the 
payment of compensation may be refused. A man, for 
example, who has been in the employ of the firm from 
three to five years and has been earning a minimum 
weekly wage of 25 marks ($6.25) would receive a com- 
pensation of 650 marks ($162.50) on leaving. 

The University of Jena, too, was given a claim on 
the trust fund; for Abbe felt that without scientifically 
trained men the optical works could not endure. Hence 
he saw to it that among the graduates of that famous 
institution there are always a number of competent 
mathematicians and chemists who can be taken over 
by the scientific staff of the works. 

Nowhere in all the world can be found so shining an 
example of science applied to the sociological problems 
of a great industrial corporation as at Jena. Abbe’s 
scheme has proven brilliantly successful because it was 
conceived by a man who had brains and a heart. 


Whether the differences in the be- 
havior of these ferments are due to the 
presence of other substances with the 
ferments, or to the nature of the ferments 
themselves, is not known. 


Photo-electric Antimonite 


ATURAL antimonium sulphide (antimonite) has 

been found to possess a photo-electric sensitiveness 
similar to that of selenium, but for there being no 
troublesome inertia. In fact, immediately after discon- 
tinuing the action of light, the electrical resistance re- 
turns to a figure practically identical with the initial 
“dark” resistance. The sensitiveness, however, disap- 
pears on melting or pulverizing the mineral, which 
suggests a connection with its crystalline structure. 

In a paper recently submitted to the Royal Acad- 
emy of Sciences, at Amsterdam, J. Olie and H. R. Kruyt 
examined the behavior of artificial antimonium sul- 
phide, heated in sealed evacuated tubes of high-melting 
glass, raised in a special furnace to a temperature of 
about 650 deg. Cent. 

Absolutely pure antimonium sulphide is found to 
possess a photo-electric Sensitiveness comparable to 
that of natural antimonite, its conductivity sometimes 
rising from 100 to 500. Much higher effects could, no 
doubt, be obtained by an increase of the surface. The 
composition of the glass seems to exert a marked influ- 
ence on the success of the experiment. 
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The Creation of a Dignified Civic Center in New York 


Restoration of Historic City Hall Park by Removal of Unsightly Buildings 


HE Department of Bridges of this city is to be con- 

gratulated upon the admirable study which has 
been made under Commissioner Arthur J. O’Keeffe, of 
the problem of restoring City Hall Park to its original 
condition and forming around it a civic center of be- 
coming dignity. The work proposed is shown very 
clearly in the two engravings on the front page of the 
present issue, and particularly in the bird’s eye view 
showing the appearance of City Hall Park when it 
shall have been surrendered once more for the 
occupancy of that beautiful and historically interesting 
gem of architecture, the City Hall. 

Apart from City Hall, not one of the several build- 
ings which encumber the park can be said to have 
serious pretensions to architectural merit, not at least 
to architectural merit as such an important center as 
this demands. The removal of the Post Office building 
will render it possible to obtain an unobstructed view 
of the City Hall from Broadway, and the removal of 
the so-called “Tweed” building to the rear of the City 
Hall, and the unsightly structure to the east of it, will 
open up to view the imposing and handsome Municipal 
Building, which should be completed before many 
months have gone by. The new Court House is to be 
built to the north of the Municipal Building, and to 
the north again of this will probably be erected the 
new Post Office. A feature which will provide at once 
safe and comfortable access to the Brooklyn Bridge 
Terminal Station will be the capacious bridge which is 
to be built from the park across Park Row to the 
second story of the bridge terminal. 

The sectional view on our front page is drawn so as 
to show the inner workings of this very important 
transportation center, comprising as it does, the present 
Subway, Center Street loop, Third Avenue Elevated, 


sole 


and the new terminal for the Brooklyn Bridge, and hay- 
ing more transportation facilities within the area 
that it covers than any transportation center in the 
world. The picture shows the present Interborough 
Rapid Transit Subway on the left and on top the cars 
of the Metropolitan System on Center Street. Under 
the Municipal Building is shown the subway connec- 
tion with the Brooklyn Bridge via the Center Street 
loop, a mezzanine floor for distributing the passengers 
to the trains and a connection with the mezzanine floor 
of the present subway. Over Park Row is seen the 
connecting bridge between the Municipal Building and 
the head house of the Brooklyn Bridge Terminal. Back 
of this is the Third Avenue Elevated Railroad terminal, 
which is not shown in the picture. 

Of particular interest to dwellers in Brooklyn will 
be the section of the head house and train shed of the 
proposed new Manhattan approach to the Brooklyn 
Bridge. On the lower floor is a subway connecting the 
bridge promenade with the present subway by several 
stairways, and also connecting with North William 
Street. In the lower right-hand corner is shown a 
train on the bridge subway connection, which is a 
continuation of the tracks shown under the Municipal 
Building. Directly over this is the south driveway 
and on this same floor is the bridge promenade with 
its spacious openings from Park Row, bounded on both 
sides by the driveways, and extending out to the bridge 
proper. From this promenade stairways ascend to the 
mezzanine floors for the elevated trains and to the 
respective trolley loops. The mezzanine floor is con- 
nected over Park Row by the bridge, reference to 
which was made earlier in the article, and people ap- 
proaching the City Hall destined for the elevated trains 


over to Brooklyn -or Third Avenue will ascend the 





stairway shown on the left of the picture, cross over 
the new promenade bridge and enter the building on 
what is shown as the mezzanine floor. Frem this they 
are conducted to the concourse or train floor by esca- 
lators and stairways. 

The incline shown in the foreground is an escaiator 
which conveys people from the street level directly to 
the concourse floor and is located in the middle of the 
building. The concourse floor is provided on both sides 
with ticket booths and is glassed in on the east end se 
as to prevent a draft from the train shed. After ar- 
riving on the concourse floor, passengers for the ele- 
vated trains will pass through dcorways, depositing 
their tickets, and will arrive upon platforms provided 
for outgoing passengers. On the extreme right and 
upper floors are shown the elevated railroad trains, and 
the plan provides for separate platforms for the loading 
and unloading of passengers. The platform in the im- 
mediate foreground is an unloading platform, and the 
passengers passing out from this platform descend the 
stairways to the mezzanine floor, to the street level, or 
to the subway. These stairs are for incoming passen- 
gers, separate stairways being provided for outgoing 
people. ; 

Another advantage of this new terminal is the re- 
moval from City Hall Park of the present temporary 
unsightly train shed and the returning to the city for 
park purposes of about fifty feet of City Hail Park. 
Furthermore the plans eliminate the crossing of tracks 
by providing an ornate overhead approach from City 
Hall Park. In the event of the reconstruction of the 
Brooklyn Bridge to increase its capacity, the comple- 
tion of this Manhattan station of the Brooklyn Bridge 
will meet any requirements that such reconstruction 
might produce. 





Correspondence 


{The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


A Correction 
To the Editor of the Scientiric AMERICAN: 

My attention has been drawn to the statement printed 
in your report of one of the recent automobile shows in 
New York city, to the effect that a certain three-wheeled 
gasoline motor car is my work. I wish to state that 
I have no connection whatever with this enterprise, 
and that any use of my name in connection with it is 
fraudulent. Hrram Percy MAxiM. 

Hartford, Conn. 


Lighting Copenhagen from Trolhattan 
To the Editor of the Screntiric AMERICAN: 

In the issue of the Screntiric AMERICAN of February 
10th, page 125, under heading of “Electricity” you have 
a note which is quite inaccurate. The heading is “Light- 
ing Copenhagen from Trolhattan, Norway.” The trou- 
bie is that Trolhattan is quite a way from Norway, and 
never has been and probably never will be in Norway, 
but is in Sweden and has always been so. The man 
who wrote this note must have been lame on his geog- 
raphy or else have used the system of lumping things, 
like a goodly number of the Americans do to try and 
hide their ignorance in geography. 

The only objection to this statement is that the 
Swedes do not relish having their industries credited to 
Norway. “A SweEbE.” 
Crookston, Minn. 


How to Build Roads 

To the Editor of the Screntiric AMERICAN: 

I note in your issue of February 10th the promise of 
a Good Roads number on March 16th. Of all general 
utilities the public highway is without doubt the one 
that should concern the greatest number of any and all 
communities. It is something we are to have (like 
the poor) with us always, and the best methods of 
construction and maintenance should engage the wisest 
counsel and careful thought. 
the present alone, but for future generations; and 
that the burden may be more equally borne, it is be- 
lieved by the writer that a plan which constitutes the 
issuance of long-time (thirty to fifty years) bonds, bear- 
ing a low rate of interest, to be voted for by the various 
communities through which such roads are to be built, 
would be the best solution of the problem. The history 
of past bond sales has proved that there are at all 
times large sums of idle capital seeking investment, and 


We are to build, not for 


if a gigantic loan corporation for road-building bonds 
were once formed, the public would soon do the rest. 
Crab Orchard, Ky. Epear G. Dick, M.D. 


Gyroscopic Action of Steering Aeroplanes 
To the Editor of the Screntiric AMERICAN: 

In your issue of February 10th, 1912, appears an 
article on “Difficulties of Steering Aeroplanes” by 8. S. 
Jerwan. If a student of aviation, who has not yet got 
his certificate, might criticise an aviator’s views, I 
would like to submit the following: 

The reason for the machine in question—in which the 
propeller revolves from left to right, from the pilot’s 
viewpoint—having a tendency to turn to the left is: 
“action and reaction being equal and opposite,” the 
torque of the motor tends to depress the left wing, 
which the aviator unconsciously warps to counteract 
this effect. The left wing now presents a greater re- 
sistance to the air than the right, and therefore slows 
the left side of the machine, making it turn to the left 
unless the rudder is brought into action. 

There could be no gyroscopic effect until the gyro- 
scope (the revolving parts) had some force applied to 
turn it out of its plane of rotation. So as long as the 
machine travels straight gyroscopic action can have 
nothing to do with its behavior, and would have a 
tendency to dampen rather than to augment any de- 
parture from the straight and narrow path. But if the 
machine in question turns to the right the precessional 
movement of the gyroscope tends to lower the nose of 
the machine and if to the left te raise it. Similarly a 
sudden dive would turn the machine to the left and a 
sudden rise to the right. 

If Mr. Jerwan’s machine behaves differently it must 
have an engine running clock-wise when viewed from 
the front, or else the phenomena is not due to gyroscopic 
action. If the latter is the case, by nice adjustment he 
might make the unknown and gyroscopic force balance 
and have an ideal machine. 

Toronto, Canada. 


Should the Atmosphere be Conserved? 
To the Editor of the Screntiric AMERICAN: 

This is a serious question. Scientific men have seen 
the vital need of conserving the forests. They tell us 
that the melting snows of winter saturate the forests, 
which, like sponges, hold the moisture, relinquishing it 
little by little through the summer, thus maintaining a 
fairly uniform humidity for the year. We are further 
informed that excessive timber cutting on the water 
sheds engenders floods in spring and drouth in sum- 
mer. But the conservationists, when first calling our 
attention to the necessity for preserving our standing 
timber, failed to make the most of one of their strongest 


CANADIAN SUBSCRIBER. 


arguments. 
We are dependent upon vegetation for the removal 


from the atmosphere of that product of combustion, 
carbon dioxide, which we know to be inimical to animal 
life. Were man not undergoing a vast industrial ex- 
pansion, the amount of carbon dic.ide which his mere 
living exhales would amount to practically nothing. But 
he is tearing from the earth great strata of coal and 
feverishly uniting it with the atmospheric oxygen and 
pouring it back into the atmosphere from which nature 
once so carefully eliminated it. 

Conflagrations among the forests and the abedes of 
men swell the increasing amount of carbon dioxide 
with which the atmosphere is annually burdened. Many 
industries, as, for example, the manufacture of lime 
from lime-stone by the addition of heat, are adding 
earbon dioxide to the air in ever increasing volume. 
Can our present yearly growth of vegetation, in ab- 
stracting this carbon from the atmosphere for its needs, 
completely balance the equation which man's industriai 
activity has created? This is a sericus question 
indeed. 

It will take much research before the writer can 
answer it. But the need of assistance in the search 
through the by-paths of statistics leads him to interest 
other minds in a subject which is obviously of vital 
importance. Aviators have noted inexplainable absenc: 
of available oxygen in the upper strata of the atmox- 
phere. If there is danger ahead for the human race 
from this source, knowledge of it can come none too 
quickly. The bacilli beneath our microscopes, whose 
effluvium ultimately so poisons the environment as to 
destroy the colony, warn us that man himself is not 
above the possibilities of a like reaction. 

The delicate adjustment between this function of 
vegetation and the carbon dioxide in the atmosphere 
is not the immediate subject of our query. Man ts 
using up the atmospheric oxygen (aside from uniting 
it with carbon under his boilers and elsewhere} by 
combining it with solids where it must lie, unavailable, 
for ages. This oxygen is as much “consumed” as the 
coal, the iron, copper, etc., whose visible supply is said 
to be sufficient for but a few centuries longer. 

Think of the amount of atmospheric oxygen that is 
yearly converted to a solid form by the natura! oxida- 
tion or rusting of iron the world over. Then consider 
the gigantic metallurgical plants whose blast furnaces 
consume uncalculated millions of tons of oxygen each 
year which is discarded in the slag. The reduction of 
metals and the manufacture of steel lead in spending 
that most important of all natural resources, the atmos 
pheric oxygen. Is then this still more delicate buiance 
maintained? 

If we are agreed that a time, not far distant 
find man without coal or tron, because 
atmospheric oxygen is invisible, to leave it out of our 
consideration until it is perhaps too late? 

THORINGTON CHASE. 
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Indian Heads Cast from Life 


An Interesting Plan of the American Museum 
of Natural History to Further Ethno- 


logical Research 

















Mode! of head of which duplicate 
casts are desired. 


THE origin of primitive races of the New World 
and their possible relations to the geographicall 

isolated races of the Old World is one of the most inter 
esting questions of ethnological research which if it 
ever comes to anything must needs reach its results 


through comparative study of the races themselves 
in their physical types and their cultures In this 
sountry especial interest has attached to study of the 
Indian tribes of the northwest coast of North America 
for comparison with northern Asiatic tribes, with a 
view to establishing proofs of the derivation of the 
western tribes from the eastern, or at least of a mingling 
of the two during the age of land connection of the two 
continents Interest has centered also in an investi- 
gation of the tribes of the Southwest and of the islands 


with reference to establishing possible 





of the Pacific 
connection between the Old and New Worlds at this 
point through the widespread Polynesians 

According to the American Museum Journal, to which 
we are indebted for the accompanying illustrations and 
descriptive matter, the American Museum has unusual 
hopes for the future of this research because of large 
equipment for the study in life casts of physical types. 
In 1906 the institution possessed more than five hundred 
masks from life, and the number has steadily increased 
until it has become a very complete collection. There 
is a full series of Siberian casts, actually made in the 
field on the Jesup North Pacific expeditions, a com- 
plete Eskimo series, made pretty much throughout the 
length and breadth of the Arctic regions, and an elaborate 


series representing every type of culture of the North 
American Indian, being especially strong for the North- 
west Coast, the Plains, California and the Southwest. 
In addition the Museum possesses a scattering series 
for South America and the South Pacific Islands, rep- 
resentative of such races as Patagonians, Maori, Sa- 
moans, and Filipinos. Almost without exception these 
stand for actual field study of the given race and are 
accompanied by a long series of photographs and care- 
ful color studies for many subjects. 

Ethnology draws many conclusions from skull study 
but these results must of necessity be incomplete as 
compared with records based on casts from life which 
give perfect contour of head and accurate detail of fea- 
ture. The accuracy of the casts has steadily risen during 
recent years with the perfecting of methods of technique. 
Formerly the man who allowed a plaster mold of his 
head to be taken was subjected to considerable dis- 
comfort, which resulted in a cast in which the features 
were so distorted that it could serve only as a basis 
from which the sculptor modeled the finished bust; 
but since the paraffin method has been in use the cast 
can be gained without distress to the subject, there- 
fore the expression remains true to life and all measure- 
ments are accurate. This removal of the necessity of 
doing any modeling on the casts and therefore of the 
sculptor’s temptation to conventionalize his work has 
been a most important factor for truth in the ethnological 
investigations under way. 

As may be supposed exhibition is one of the imme- 


The glue mold within the plaster 
jacket. 


diate purposes of the casts. If it is desired to 
study any given tribe, the exhibition hall shows not only 
the articles of its culture but also accurate representa- 
tions of the people themselves. And furthermore, the 
Museum has continual demand for duplicate casts from 
universities and colleges and other museums, as well 
as from artists and various private parties interested 
in Indian or other primitive types of man. Thus, the 
collection extends its usefulness through sale, exchange 
and gift. 


Japanese Treatment of Syncope 

HE Japanese show their knowledge of anatomy 

not only in the jiu-jitsu method, but also in what 
is known as the kuatsu. The latter is used to restore 
persons from a fainting spell. The method con- 
sists in striking upon the back of the seventh 
vertebra of the neck when the subject is lying face 
downward. This vertebra is the one which is promi- 
nent at the base of the neck, and it is struck with fre- 
quent motion by the closed hand. A reflex nervous 
action is thus set up by the successive shocks, and 
although its exact nature is not known, the fact is that 
the regular action of the heart is restored and the sub- 
ject comes to his senses. Then he is seated, and his 
arms are given a rotary movement which stimulates 
the circulation and breathing. He is then required to 
walk, so as to give a good circulation in the lower 
members, and if this is neglected there is danger that 
the syncope returns. 






































The mold is like a jacket or hood, separated from the model by just the thickness 
of the clay. Model and jacket are given a coat of shellac and one of oil, then 
are put back in position and the space between them filled with glue. 


MAKING DUPLICATE CASTS 


Mr. James C. Bell making a glue mold of an Indian head. Glue is 
poured into a funnel opening into a space between the original 
model and the plaster jacket fitting over it. 
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Artificial Mountain Air 


N any large party of tourists who have 
het the summit of a lofty peak 
without effort, by the aid of a modern 
mountain railway, there are usually a few 
persons who do not share the general 
enthusiasm and exhilaration, but lean 
heavily on their alpenstocks and evidently 
feel uncomfortable and oppressed. The 
ascent of a snow-clad peak on foot sharp- 
ens the appetite of all true mountain 
climbers, but it produces the opposite 
effect on certain individuals. 

In both cases the abnormal symptoms 
are those of mountain sickness, which 
may be defined, in a general way, as the 
inability of the organism to adapt itself 
promptly, or at all, to changes in external 
conditions. At the extreme heights attain- 
able in balloon ascensions the strongest 
of men are subject to this disability. 
Hence it is possible to classify persons ac- 
cording to the heights which they can 
attain without being affected by mountain 
sickness, but this classification cannot be 
absolute because the susceptibility varies 
with the general condition of the organ- 
ism. 

At one time mountain sickness was sup- 
posed to be caused chiefly by the fatigue 
of mountain climbing, combined with the 
influence of wind, atmospheric electricity 
and other climatie factors. This view was 
apparently supported by the fact that the 
morbid symptoms are alleviated by rest in 
sheltered situations, but most diseases are 
palliated by similar treatment It was 
observed, furthermore, that such charac 
teristic symptoms as insomnia and 
changes in the pulse and respiration often 
occur in persons carried to great heights 
without any bodily exertion. More im 
portance, therefore, was attributed to the 
changes in external conditions, and espe 
cially to the diminution in atmospheric 
pressure at great altitudes and the corre- 
sponding diminution in the supply of 
oxygen. Each of these factors has been 
made the basis of a theory of the causa- 
tion of mountain sickness 

In a recent issue of Die Umschau Dr. 
David expresses the opinion that the dis 
comfort which many persons experience 
at great altitudes is caused chiefly by the 
diminution in atmospheric pressure. For 
most persons, according to this writer, a 
sojourn in mountain regions at altitudes 


up to 10,000 feet is wholly beneficial, and 


the benefit is due partly to objective and 
determinable factors and not entirely to 
the subjective influences of change of 
scene, environment and occupation. 

The character of the respiration, for 
example, is altered. Observation shows 
that at great altitudes and, in general, in 
an atmosphere poor in oxygen the volume 
of air inhaled and exhaled in each respira- 
tion is increased, while the number of 
respirations per minute remains un- 
changed In this way a more thorough 
ventilation of the lungs is effected with- 
out greatly increasing the work done by 
the respiratory muscles. This involuntary, 
unconscious and effortless deep breathing 
is quite different, in its character and 
effects, from deep breathing practised 
laboriously under an effort of will, which 
May seriously overtax the heart. 

It has also been discovered that the red 
blood corpuscles, the oxygen-carriers of 
the body, become much more numerous in 
the atmosphere of the mountains, and 
that this increase of these short-lived cor- 
puscles is due to a more rapid production, 
not to a less rapid decay. The parts of 
the spinal cord in which these corpuscles 
are generated reveal, under the microscope, 
evidence of increased activity. 

The deficiency of atmospherie oxygen 
probably stimulates other organs than the 
spinal cord to similar compensating activ- 
ity, and Dr. David regards such stimula- 
tion as very beneficial, if not carried to the 
point of exhaustion. It is for this reason 
that mental workers are refreshed by mod- 
erate indulgence in walking and athletic 


Sports, while men engaged in hard manual 
labor derive physical benefit from reading 
and other mental work. In each case com- 


parati idle cells are forced into action. 

















By courtesy ot Umschau,. 
An apparatus for the production and inhalation of artificial mountain air. 
By maintaining normal atmospheric pressure mountain-sickness is avoided. 

















The automobile fender opens like a pair of scissors to give access to th 
starting crank. 

















Method of picking up a maa with the scissors-like fender. 


This stimulating effect of mountain air 
is revealed by the balance sheet of bodily 
receipts and expenditures. It has been 
found that if the albumen ration which is 
required to keep the body in normal con 
dition at the sea level is consumed in the 
mountains the result is an accvmulation 
of albumen, the most important constitu- 
ent of the muscles and most of the organs 

The theory that the beneficial effects of 
mountain air are due to its poverty in 
oxygen receives additional support from 
Dr. David's discovery that the circulation 
of blood through the lungs of animats is 





increased by diminishing the prop 
of oxygen in the atmosphere. 

Certain pulmonary disorders in which 
the lungs are imperfectly expanded and 
ventilated, and some diseases of the blood 
in which the formation of new cells is 
sluggish are characterized by depression of 
the functions which are especially stima- 
lated by a deficiency of oxygen in the at- 
mosphere. In order to produce this 
deficiency of oxygen without the diminu 
tion in pressure to which Dr. David at 
tributes mountain sickness, he has devised 
the apparatus herewith illustrated 

The patient’s head is inclosed in a large 
air-tight box provided with glass windows 
and with a rubber collar so constructed 
that it makes an air-tight joint about the 
neck without producing uncomfortabie 
pressure. The box is suspended in such 
a manner that it can be placed in any 
desired position. An electrically driven 
blower and a pair of wash botties are cen 
nected with the box and each other 
rubber tubes, forming a closed circuit in 
which the air circulates continuously, be 
ing freed from the injurious products of 
respiration by its passage through the 
wash bottles. 

By means of a specially constrnueted 


valve, shown on the opposite side of thx 
box, and connected with a reservoir of 
oxygen, a quantity of oxygen exactly 
equal to the quantity consumed in respira 
tion is continuously admitted. The pro 
portion of oxygen in the air can be re- 
duced to the desired degree at the outset 
by drawing off some of the air and admit 
ting nitrogen or some other inert gas 
through this valve, or gradually by econ 
necting the nitrogen reservoir with the 
valve without drawing off air so that the 
oxygen consumed is replaced by nitrogen 

The ordinary atmospheric pressure is 
maintained in the box. The composition 
of the air may be determined, from time 
to time, by the ordinary methods of gas 
analysis, or a self-registering appserates 
may be constructed to give a continucus 
graphical record of the propertion of 
oxygen. An air-tight cabinet which the 
patient can enter and in which he can 
move freely may be used to advantage in- 
stead of the box surrounding the head 
A cabinet of this sort will soon be in 
stalled in a German sanitarium. 

The results of the therapeutic applica- 


tions of this apparatus that have been 
made, thus far, appear to corroborate the 
theory on which it is based. It does not 
aspire to rival the Alps, but is designed 
merely to prouuce some of the beneficial 
effects of mountain air without its disad 
vantages, especially in cases in which 
great altitudes are positively contra-indl- 
cated. 


A New Automobile Fender 


A NEW type of automobile fender has 
made its appearance on the streets of 
Paris. The fender consists of two mem 
bers, which are opened and closed scis- 
sors-like. The accompanying illustration 
shows that each half of the fender con 
sists of a frame, over which a netting is 
spread. The motor can easily be cranked 
by separating the members. 


A Concealed Extra Tire.-By «un in- 
genious construction of the seat back of 
an automobile, Dorah W. Wilt of Univer- 


sity Place, Nebraska, in patent, No 
1,010,560, provides a casing in which t! 
extra tire may be concealed so it is easil 
accessible by slightly tilting the back of 


the seat. 


Nem ements 


ce A SR ROE E: 


Speman apes on me > 


a omen 








198 SCIENTIFIC AMERICAN 


March 2, 1912 





The Heavens in March 


Some Notes on the Interesting Asteroid 


By Henry Norris Russell, Ph.D. 





Hk brightest of the asteroids is urface If the markings were very pronounced, we 
Vesta, now just past opposition night hope to find variations in her brightness due 
ind well observable in the eve to her rotation; but though such phenomena have 
ning sky The little planet is been observed in the case of other asteroids, Vesta 
just too faint to be seen by the does not show them So small a body doubtless has 


no more atmosphere than the Moon, and like her must 







naked eye, appearing as a star 
Sof magnitude 6.7, but can be be a “dead world” with no possibility of life or of any 
easily recognized in a field glass 
The accompanying sketch map 


showing the stars to the eighth 
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e Leoni e found upon our general map 
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1.000.004 ik the first of the month, and about 
LO.000,.4%) on the Sist, so that she is fairly hear us 
being | fact ‘ ‘ more remote than Mars is at 
the nd of th mt though not by iny means as 

ar as Mat few months ago 

Che press lifference in brightness between the two 
is therefore » fai representation of the rea differ 
ice ,ccording to the Nautical Almanac, Mars ap Path of the asteroid Vesta during March. 
pears i {ist as a star of magnitude 1.53—a little 
fainter than Aldebaran. This makes him ©.¢ magni change on its surface beyond the occasional splitting 
tudes, or about 140 times brighter than Vesta of a rock under the influence of heat or cold 

Part of this difference, however, is explained by the 
fact that Mars, at that date, is 152,000,000 miles from The Heavens. 
the Sun. and Vesta 217,000,000, so that the intensity Anyone, even if he has never tried to identify a star 
f the sunticht f ing on the larger planet is double before, can easily pick out the leading constellations 
that which ilinminates the smaller We may therefore with the aid of our map, by simply holding it so that 
conclude that, if set up side by side, Mars would seem the side marked with the point of the compass toward 
some seventy t ws bright as Vesta. This numbet which he faces comes at the bottom. It will be well 
would need some modification for the influence of to begin in the southeast, with the brilliant groups of 
phase Mars appear it present like the Moon three Orion, Canis Major, and Taurus. Above these, across 
days before the fu In consequence he loses a good the Milky Way, are the almost equally fine constella 
ce f light, both because we see a part of his dark tions Canis Minor, Gemini, and Auriga. Perseus and 
side and because much of his visible surface is illum Cassiopeia may be seen in the northwest, and the two 
inated y obliqne ind therefore feebly by the Sun Bears and the Dragon in the northeast Leo is high 

Vesta. could we see her sufliciently magnified, would in the east, and the principal stars of Boétes and Virgo 
bie i ir. but smaller, effect and though we are rising. The little groups of Corvus and Crater are 
innot observe the chances 
in her foru the corre <= —_——— 
sponding diminution in her : osen 4431110. 
ight mn easured 

Allowing ih for 
thix, it appears that if at 
the ime distance ind 
fully linminated Mars 
would tppear rather more 
than one hundred times as 
bright as Vesta If the 
two planets had the same 
reilecting owel = if 
their surfaces were 


equally white this would 
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Vesta 


in the southeast, and below them is the long line of 
Hydra, extending from the southern horizon far up 
toward the zenith, the head of the monster being 
but a little east of Procyon and south of Cancer. An 
interesting object in the latter constellation deserves 
notice—the star cluster Praesepe, marked on the map. 
To the unaided eye, this appears as a mere hazy mass 
of light. A field glass resolves it into stars, just too 
faint to be seen singly without its aid. As in many 
other cases, most of the stars of this cluster are moy- 
ing together in the sky in the same direction and the 
same rate, so that it is practically certain that they are 
really neighbors. In the case of Praesepe the motion 
is apparently very slow, and this, coupled with the 
faintness of the stars composing it, makes it natural 
to suppose that this cluster is at a great distance— 
probably such that its light requires several hundred 
years to reach us 
The Planets. 

Mercury is in conjunction with the Sun on the 2nd, 
and is an evening star for the rest of the month. He 
is best visible about the 27th, when he is apparently 
farthest from the Sun. The conditions for observing 
him are unusually good at this time, for he is as far 
north of the Sun as he can get. He may very easily 
be seen in the twilight, as a star-like object brighter 
than any of the fixed stars except Sirius on the borders 
of Pisces and Aries, setting a little before 7 P. M. 

Venus is morning star in Aquarius, rising about 5:15 
A. M. in the middle of the month. 

Mars is in quadrature with the Sun on the 4th, and 
comes to the meridian at 6 P. M. He is still con- 
spicuous to the eye, appearing about as bright as 
Aldebaran, and moving slowly eastward through 
Taurus, but telescopically he is not much of a sight, 
showing a disk only 7 seconds in diameter, on which 
very little detail can be seen 

Jupiter is in quadrature with the Sun on the same 
day as Mars, but is a morning star, on the opposite 
side of the heavens, in Scorpio. Being so far south, 
he does not rise till an hour after midnight. 

Saturn is evening star in Aries, setting about 11 
P. M. at the beginning of the month and 9 P. M. at 
its close. Uranus is a morning star in Capricornus, 
and is hardly observable, 
as he rises about 3 A. M. 
and is still very low at 
dawn. Neptune is in 
Gemini, crossing the meri- 
dian about 8 P. M. in the 
middle of the month. 

The Moon is full at 5 
A. M. on the 3rd, in her 
last quarter at 2 P. M. on 
the 10th, new at 4 P. M 
on the 18th, and in her 
first quarter at 9 P. M. on 
the 25th. She is nearest 
the Earth on the Ist, and 
again on the 28th, and 
farthest away on the 12th. 
As she moves around the 
skies, she passes by Jupi- 
ter on the 10th, Uranus on 
the 14th, Venus on the 
16th, Mercury on the 20th, 
Saturn on the 22nd, Mars 
on the 25th, and Neptune 
on the 26th. 

At 621 P. M. (by 
Washington time) on the 
20th the Sun crosses the 
celestial equator, and 
passes over that point in 
the heavens known to as- 
tronomers as the vernal 
equinox. If the Sun was 
a mere speck, rising in- 
stantaneously, and if there 
was no refraction of light 
in our atmosphere, the day 
and night would be of 
equal length on this date. 
As a matter of fact, we 
count sunrise from the 
At 9 o'clock: Apr. 7. moment when the upper 
At 834 o'clock: Apr. 14 rim =of the Sun appears 
ee ae oe (not its center) and the 
atmospheric refraction ap- 
parently raises the Sun, 

(Concluded on page 204.) 








eta 


+ ORT MRO TE ro 


RN AE CANES On 


SPUR ne 











SFA ON CORE eae 





March 2, 1912 





SCIENTIFIC AMERICAN 








Curiosities of Science and Invention 


EADERS are invited to contribute to 

this department photographs of novel 
and curious objects, unique occurrences, 
and ingenious contrivances. Such as are 
available will be paid for promptly. 


A 125-foot Portable Photographing 
Tower 

UNIQUE aerial photographic  ap- 
cones has been developed at Wor- 
cester, Mass., for taking bird's-eye views 
of manufacturing plants. The apparatus 
consists of a light tower with an equip- 
ment for raising and lowering the camera 
and holding it in position at the top. The 
tower is sufficiently rigid when erected 
to hold an 11 by 14-inch camera so as to 
take a very sharp negative. It is so light 
that two men operate the apparatus with 
ease, and when taken down, the sections 
telescope into such small space that the 
whole can be conveniently shipped by ex- 
press or freight. In operating this ap- 
paratus, the focus and field of the camera 
are determined mathematically. When the 
tower is in position, the camera is drawn 
up over pulleys and locked into position 
on the holder. Electricity is employed to 
operate the shutter. This device was em- 
ployed during the past season with much 


success. 


A Double Hen’s Egg 

RESIDENT of Pahiatua, New Zea- 
< Aland, has sent us a photograph of a 
curious double egg found in the nest of 
a white leghorn. We who are obliged to 
pay exorbitant prices for eggs should 
take great interest in this peculiar freak 
of nature. Apparently the ambitious 
fowl that laid the egg was of a frugal 
disposition, albeit determined to give good 
measure, for she dispensed with a shell, 
and yet despite this omission the pair 
tipped the scales at 4% ounces. Evi- 
dently this was a supreme effort, because 
our correspondent does not tell us of any 
other eggs of the same character. It is 
a pity that some Burbank of the animal 
kingdom does not make the acquaintance 
of this hen, to encourage her in her 
efforts, and breed others of her type. 


Photography in a Balloon 

T is a simple matter to take photo- 

graphs of one part of a dirigible bal 
loon from another point on the same air- 
ship because the car is of sufficient length 
to provide all the range of action desired. 
The same is true to a more limited ex- 
tent of aeroplanes. But when it comes to 
photography of this character in a spher- 
ical balloon the task is exceedingly diffi- 
cult. The basket is so small that if pic- 
tures of it are to be taken the camera 
must be supported at some point outside. 
One daring aeronaut took pictures of his 
car by climbing up into the balloon rig- 
ging. A less perilous scheme has been 
worked out by two European aeronauts, 
each working independently of the other. 
The accompanying photograph shows the 
striking result obtained by one of these 
experimenters. The camera is suspended 
by means of cables attached to the bal- 
loon net. The apparatus may be raised 
or lowered as desired, and then the occu- 
pants of the car may take their own pic- 
tures by using a simple device to spring 
the shutter. The photograph we publish 
was taken at a height of 2,000 feet above 
the city of Bordeaux. The camera may 
be raised or lowered and tipped to any 
angle desired, so as to photograph the 
lasket from almost any point of view 
except a direct plan view, which is hin- 
dered by the bulge of the bag and the 


tangle of ropes. 


Live-wire Detector 
VERY convenient little indicator 
4 Aknown as the Sauvevie, or “life saver,” 
1s used in France for finding out whether 
wires are carrying current or not. It is 
made for use in connection with lines 
































Photography with a 125-foot A device that warns linemen of 
tripod. live wires. 

















Curious egg laid by a New Zealand hen. 

















By courtesy of Le Monde Musire 


Taking his own photograph 2,C00 feet above the ground. 


of high voltage lying between 1,000 and 
10,000 volts. The device is to be recom- 
mended because it may very conveniently 
be carried in the pocket. The body has 
the shape of a watch, and it is removable 
from the ebonite rod. An important point 
is to see that the device is in goed work 
ing order just before using it. A light 
swinging arm works on a pivot and is 
attracted to the fixed metal piece tying 
below when the wire is alive. To test 
the instrument, the ebonite rod ig taken 
off and the watch portion is set up in a 
steady position. Then the rod is rubbed 
briskly on the coat-sleeve so as to elee- 
trify it and is brought near the top ball. 
When all is in good order, the pivoted 
arm swings around and so indicates the 
electric charge. One is thus sure that 
a live wire will carry out its effect, and 
the watch part is then mounted on the 
rod and held up with the ball near the 
wire. The ebonite rod serves as a handle 
to insulate the top part and keep the 
charge from entering the body. 


A Freak Peach Tree 


ae country round about the French 
town of Montreuil-sous-Bois is noted 
for its splendid peach orchards. In one 
of these there was noted a tree in 1908 
with the peculiarity that one of its 
branches had the characteristics of the 
almond tree. This branch appeared in 
the angle above one of the limbs that 
had been removed, more than seven feet 
from the swelling produced by the orig- 
inal graft. But in 1910 several almond 
twigs appeared near the first, and some 
on a pruned branch lower down. Final- 
ly, on a neighboring tree almond branches 
also shot out at the time of the flowering 
of the peaches. 

The peach trees upon which these al- 
mond sprouts appeared were cultivated 
in a fruit-wall, and had been grafted on 
almond stock. They were from sixty to 
eighty years old, and had begun to show 
signs of declining vigor. In 1911 one 
branch blossomed at the end of March, 
bearing true almond flowers; these are 
white and much larger than the bright 
pink blossoms of the peach The fruit 
started to develop on these branches in 
the elongated form characteristic of the 
almond, but they dropped before reach- 
ing the length of one inch. 

Several explanations have been sug- 
gested for this strange production of al 
mond shoots on the peach tree, One is that 
almond grafts had been put in years be- 
fore and had borne buds which had re- 
mained dormant for a long time, and then 
developed when the conditions were for 
some reason peculiarly favorable. in this 
particular orchard that was positively 
known not to be the case. Another ex- 
planation is that the tree is a hybrid, 
and is reverting in its old age to the 
character of one of its parents. A third 
explanation offered is that the peach tree 
is a cultivated almond, and may under 
certain conditions return to the type 

None of these proposed explanations is 
satisfactory to the biologist. For this 
reason a number of French botanists 
have undertaken a series of experiments 
in connection with this tree that are 
calculated to throw some light on the 
problems involved. Almond twigs*-bave 
been grafted upon peach stocks, and the 
attempt will be made first of ail to o} 
tain seeds from these almond grafts. 
Then the experimenters intend to grow 
almond trees from these seeds, so as to 
compare the almond stock with the 
scions, and also to compare the sport- 
ing almond branches upon the peach tre 
with the original almond stock. 

It has been frequently asserted that 
some almond trees bear now almonds 
and at other times peaches; it has also 
been said that peach trees sometimes 
produce fruit of d net varieties, with- 
out grafting. But th statements have 
not been authoritatively verified. 
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An Automatic Change-maker 
MACHINE has been designed t 


) 


4 Achange coin vith absolute accuracy 
The change-maker is mounted on top 
of a pedestal which is arranged for receiv- 


ing fares of admissions. It is ope rated 





either b hand lever or by a foot lever, 
the latter at the same time operating the 
fare box The model illustrated has a 
capacity for making change from one 
dime to one dollar, inclusive. All coins 
rt which change l required are dropped 
int i slot hown at the ipper left- 
hand corner, the coin being stopped by 
a gate in position to be manipulated | 

a movable plate above, actuated by the 
operating lever. The lever being depressed, 
the coin is foreed downwardly and to the 
left against a yielding plate which sets 
a sliding bar in pesition to eject coins 
from the coin stacks as shown. The 
various sizes of coins set this plate in 


various positions where by selection of the 
particular coins to be ejected is made. 

The lower part of the are of travel of 
the operating lever is used for ejecting 
the «hange into a cup, shown below in 
the center of the machine, from whence 
it is removed by the hand. The fare or 
admission is then selected and dropped 

{ hox below. The return of 





the ting lever to rest deposits the 





admission coin ia the pedestal out of 
reach of the operator and returns the 
parts of the change-maker to positions 
for receiving and making change for another 
eoin If a coin such as 5 cents, 1 cent, 
or $5 is dropped in the slot, a partial 
depression of the lever locks the mechanism 
and prevents the ejection of any coin. 
The only alternative is for the operator 
to raise the operating lever slightly above 
its point of rest, whereby the coin is passed 
into the delivery cup without further 
action of the machine. 


‘he operation of the machine is positive, 


without the intervention of any springs, 
springs being used only for returning parts 
to their original positions. From one to 
two seconds only being required for each 
person to secure change, select the coin, 
drop it into the fare receptacle and pass 
on. The machine is locked to the pedestal, 
and when the operator desires to leave 
the machine, by turning the key, shown 
to the right, and removing it, the lever 
is locked Any coins dropped in the 
receiving slot immediately pass through 
to the delivery cup without operating any 
part of the machine. 

The fare box is composed of a rotating, 
cylindrical segment, whereby the patron 
is permitted to correct an error in fare 
before the coin passes beyond his reach. 
The machine is adapted for having a 
counter or register attached thereto, and 
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A curve on the Panama Railroad laid in concrete ties. 





























Constructional details of the tie. 


may also be arranged to abstract one or 
more fares mechanically. Provision is also 
made for changing bank notes. 


Concrete Ties on the Panama 
Railroad 


NE of the men employed in the con- 

struction of the Panama canal has 
designed an improved form of concrete 
tie that appears to stand up very well 
under test. The inventor, Mr. Sigmund 
Friedman, obtained permission to lay a 
hundred of his ties on a curve of the main 
line of the Panama Railroad. This road 
is of broad gage and the traffic, because 
of the canal building, is unusually heavy. 
The ties were made with the tie-plates 
set exactly to gage, as the inventor was 
ignorant of the fact that the spacing is 
slightly increased at curves. As a con- 
sequence, the first train to pass over this 
section of the track sheared slivers of 
steel off the rails. But the ties held per- 
fectly and are still in good condition 
after several months of service. 

The construction of the ties is indicated 
in the drawing. A heavy wire cage is 
used for the reinforcing. This is shown 
roughly in the cross-section and may be 
seen also in one of the photographs. Plates 
are imbedded in the tie for the rails to 
rest upon and tie rods serve to hold the 
plates in place. Clamps are secured on 
these plates by bolts that pass up through 
the tie. The plates at the outside of a 
curve are stamped out to form a chair, 
as shown at the right in the drawings. 
The ends of the ties are recessed to facili- 
tate handling them. To test the maximum 
strength of the construction a tie was 
supported on rails at the rail plates and 
loaded in the center. <A load of 2,145 
pounds showed a deflection of 0.02 inch. 
At 7,150 pounds the deflection was 0.25 
inch. Two cracks appeared on the side 
next to the rails and extended up for 
2 inches. Under a load of 7,865 pounds 
cracks showed every 6 inches. As the 
load was increased the deflection was 
progressively greater, reaching 1.04 inches 
at 15,015 pounds and 1.54 inches at 
16,445 pounds. Large cracks showed and 
the tie began to crumble. At 17,160 
pounds the tie failed. It did not break 
into two pieces, but sagged gradually in 
the middle. The effect of the test was 
to show that the ties were very rigid under 
normal loads. 


Annual Report of the Commissioner 
of Patents. 


HE Commissioner of Patents, the Hon. 
__Edward B. Moore, has just transmitted 
his annual report to Congress, and while 
this report is for the calendar year as re- 
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The coin receiver. 





The coin tray. 
A MACHINE THAT CHANGES COINS 


The operative mechanism. 
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quired by law, it embodies many of the 
features contained in Mr. Moore’s fiscal 
year report to the Secretary of the Interior. 
Mr. Moore is required by law to make two 
annual reports, being one of the few gov- 
ernment officials at Washington charged 
this double labor. The additional 
report, however, enables Mr. Moore to 
place before the legislative bodies those 
important measures which he has so long 
been vigorously advocating. 

Outside of the legislative programme 
which Mr. Moore mapped out for the 
Patent Office as far back as the Sixtieth 
Congress, and which he is still urging the 
necessity for, the Commissioner’s chief 
hobby is the building of a greater Patent 
Office. He has ridden this hobby hard, 
and in spite of repeated rebuffs comes up 
to the post at this season just asfresh and as 
strong as ever. He says that he has re- 
peatedly urged that Congress expend some 
of the Patent Office surplus for this erying 
need. He points out to the country’s law- 
makers that the Patent Office has already 
on hand in the treasury more than seven 
million dollars—$7,063 ,925.76 to be exact— 
every dollar of which has been earned by 
the office in the transaction of the public 
business, and which has been paid in by the 
inventors and manufacturers of the coun- 
try in the prosecution of patent applica- 
tions. The Patent Office has served the 
people well, and the people have contrib- 
uted to that handsome surplus, conse- 
quently, the Commissioner argues, both 
the Patent Office and the people should be 
afforded that relief which can only come 
through either enlarging the present quar- 
ters or by building an entirely new strue- 
ture to house the workers, the archives, and 


with 


the thousands of models. 

He further discloses the fact that the 
priceless records of the office are in constant 
danger of destruction by fire in the present 
old-fashioned building, and shows that the 
necessity for using every available inch of 
storage space has resulted in some of the 
books and being destroyed by 
dampness and decay. Many ot the em- 
ployees are forced to work in the basement, 
completely surrounded by stored copies of 
patents and other miscellaneous records, 


records 


none of which ean be disposed of, as most 
of it is constantly in demand. 

The late Senator Daniel introduced a 
bill in the Sixty-first Congress which repre- 
sented perfectly the Commissioner’s views 
on the matter of a new Patent Office. This 
bill has been redrafted and will be intro- 
duced into the present Congress, and its 
passage urged as eloquently as Mr. Moore 
can express himself. The bill provides for 
the purchase of a site immediately in front 
of the Capitol and occupying a site similar 
to that of the Library of Congress. It is 
believed that such a site will be convenient, 
not only to attorneys and inventors arriv- 
ing from out of town, but to persons within 
the capitol and library who have daily need 
to search the records of the Patent Office or 
consult volumes in the comprehensive 
Scientific Library. 

The Commissioner represents that both 
Germany and Great Britain have recently 
been obliged to provide increased quarters 
for their patent officers, owing to the great 
annual] growth of patents, trade-marks and 
designs. The pitifully inadequate and 
cramped quarters occupied by the United 
States Patent Office is a condition well- 
known all over the United States and is a 
matter in which every one should take a 
hand in aiding Commissioner Moore. 


Court of Patent Appeals. 


In his report the Commissioner expresses 
his hearty approval of the efforts of the 
American Bar Association to obtain legis- 
lation looking to the establishment of a 
court of patent appeals. Legislation to ac- 
complish this should, in Mr. Moore’s opin- 
ion, become law at the earliest practical 
moment. A patent granted by the govern- 
ment must be effective throughout the 
United States and Territories. When this 
patent, however, is involved in a suit which 
is brought in any judicial district, on ap- 
peal, the final decision is rendered by the 
circuit court of appeals of that jurisdiction. 
A decision involving the construction of a 





patent by the circuit court of appeals e 


one jurisdiction is effective only for that 
jurisdiction and has no legal effect in any 
other of the several circuits, except through 
comity. There have been in the past de- 
cisions rendered by several circuit courts of 
appeals which are directly opposed to each 
other. In view of the fact that a patent 
when issued is effective in all the States and 
Territories, it is very clear that there should 
be one court of patent appeals, whose de- 
cisions will control the status of that patent 
throughout the entire country. The im- 
portance of this is evident when it is con- 
sidered that there are nine circuit courts of 
appeals and one Court of Appeals of the 
District of Columbia, and each of which 
may and often does entertain in some par- 
ticular a different view from the others with 
regard to the same patent. 


Needed Legislation. 

The Commissioner reiterates his recom- 
mendations with regard to amendments to 
the laws which are needed to relieve cer- 
tain existing conditions within the Patent 
Office. Four bills prepared by the Com- 
missioner were introduced at the present 
session, being reintroduced in the same 
form as originally placed before twoformer 
Congresses. These bills are H. R. 7609, 
providing for the elimination of one of the 
appeals within the Patent Office; H. R. 
7711, providing that photographie copies 
of drawings be filed with original applica- 
tions for patent; H. R. 8388, requiring that 
an application for patent shall be prose- 
cuted within six months after any office 
action, and H. R. 7710, providing for the 
issuance of certificates of correction in let- 
ters patent. These measures were dis- 
cussed at length in the report and their 


| passage urged. 


Miscellaneous Matters. 

Among the matters touched upon in his 
report, the Commissioner reports excellent 
gains in efficiency and economy and stated 
that the work of the Patent Office is in as 
good condition as present circumstances 
will allow. He also expresses his intention 
of a further system of reorganization, 
notably in the Scientific Library, where a 
thorough classification is necessary. He 
reports good progress on the present classi- 
fication of United States and foreign pat- 
ents, the work of which is now about half 
completed. An additional force is re- 
quested with a view to rushing this import- 
ant work to an early completion. The 
work of classification when accomplished 
will result in an enormous benefit to the 
inventors and manufacturers of the coun- 
try, and the outside public generally, since 
the work of examination of applications for 
patent will be much simplified and such 
patents as are granted will have a much 
greater degree of validity attached to them. 
The case of Everding, Barton and Heany is 
at an end, so far as the Patent Office is con- 
cerned, and the Commissioner praises the 
work done on this case by all concerned, 
and states that it is a matter of congratula- 
tion to the Patent Office and the country at 
large that this gigantic fraud was frus- 
trated. 

Some Interesting Statistics. 


A very interesting and instructive set of 
tabulated statistics are made a feature of 
the Commissioner’s Annual Report to Con- 
gress. These tabies show in detail the 
moneys received by the Patent Office, and 
expended thereby. There are many sources 
of revenue, including fees upon filing of ap- 
plications, final fees in patent, trade-mark, 
ete., applications; the making of certified 
copies of patents and assignment, the sale 
of printed copies of patents, the subscrip- 
tions to the Gazette, etc. The net receipts 
of the Patent Office during the year 1911, 
were $2,019,388.03, with expenditures of all 
kinds aggregating $1,953,689.91, showing a 
balance of earning of $65,698.12. Com- 
pared with the surplus of some of the other 
years, this is not so large as formerly, but 
since 1909, when it was necessary to in- 
crease the salaries paid the examining corps 
in order to keep highly educated technical 
men from resigning almost daily, the ex- 
penses on that score have been somewhat 
increased. The largest net surplus for any 








year since 1836 is shown to have been in 
1883, when a balance of $471,005.14 was 
shown; the smallest net balance shown was 
in 1898, when but $1,538.28 remained after 
the expenses had been deducted from the 
receipts. Since 1862, however, there has 
not been a year when a balance was shown 
on the wrong side of the ledger, although 
previously to that year there had been 
about nine years since 1836, when a deficit 
occurred. 

For 1911, there were filed 69,121 applica- 
tions for patents, the largest of any year 
since the establishment of the office. A 
total of 34,084 patents were granted. 


Notes for Inventors 


A Suction Turpentine Cup.—Herman H. | 


Boyer of Pensacola, Fla., has patented 
No. 1,009,641 a turpentine cup in which 
suction is utilized to draw upon a pipe in- 
serted in the tree. His cup includes a cup 
with a piston head fitted snugly in it and a 
pipe which suspends the cup and com- 
municates with the air space therein below 
the piston so that the weight of the cup and 
its contents will operate to cause a sub- 
stantially continuous suction in the pipe to 
draw the sap from the tree. 


| 
y . | : 
A Water Main for Passenger Cars.—It | patent, a eavity in 
has not occurred to many that a pipe-line | 


water supply might be useful in passenger 
ears, but John D. Carter of Lawton, Okla., 
in a patent, No. 1,009,279, solves the prob- 
lem by providing a tank in the car, a water 
distributing pipe leading from the tank 
along each side of the car past the several 
seats, and a return pipe connecting each 
distributing pipe with the tank, draw-off 
faucets being provided in the distributing 
pipe adjacent the respective seats. 


Fraud Preventing Bottle.—Archibald A. 
McDonald of New Glasgow, Nova Scotia, 
in a patent, No. 1,009,078, presents a bottle 
whose attached label contains printing 
which is adapted to fade out and completely 
disappear after exposure to light, and means 
for excluding light from the label so the 
label can be preserved until the bottle is 
brought into use and the label uncovered 
when it will fade out and prevent its further 
use as a label. 

Still Another Type of Cement House.— 
A cement house put together with a screw- 
driver is a novelty which has been recently 
introduced. The system is designed for 
houses of a more or less temporary charac- 
ter, or for houses that are liable to be moved 
from point to point such as a temporary 
work-shop or a private garage. The sys- 
tem consists of blocks of conerete in which 
has been buried a wire spiral with an open- 
ing in the cement to take a small bolt. 
These slabs are bolted in position over a 
metal or wooden frame, and when it is de- 
sired to move the structure the bolts may 
be readily removed with a screw-driver, and 
the whole structure transported without 
any damage to any desired point. 


Cement Planks.—-Cement lumber is a 
new form of making use of cement which 
dispenses with the necessity and uncer- 
tainty of mixing the material. The lumber 
consists of slabs made in suitable lengths, 
and this material takes the place of wood 
on the outside of a house. The framework 
is erected in the ordinary manner and a 
metal tie is nailed on the studding. The 
latter is galvanized and has a slotted edge. 
The ends of the slab come up to this and are 
held in place by bending the edge of the 
ties, first to one side and then the other, 
over the ends of the slabs. Subsequently 
the whole surface is finished by a coating of 
cement which fills all the crevices and 
covers the exposed portions of the tie. The 
metal tie costs two cents a foot. 


A Mercury Vapor Draftsman’s Tube. 
—The use of the mercury vapor tube has 
been largely restricted to factories and 
freight stations, but recently an improve- 


ment has been made by which it is made | 


available for use in offices, drafting 
rooms and even stores and similar estab- 
lishments. The tube instead of being in 
straight lengths is coiled so that the two 
ends are but a few inches apart, almost 
forming a circle. In the center there is 





placed a tungsten lamp. This combination 
gives a light that is white and comfortable 
to the eyes, and the shape permits of its 
being placed in a hemispherical globe which 
is secured by a circular frame secured to the 
| ceiling, making a very desirable fixture. 

A Simple Nut Lock.—An extremely 
simple nut lock is shown in a patent, No. 
1,009,340, to John D. Prince, of New York 
city. It includes a continuous ring evi- 
dently made of wire with a twisted portion 
forming a lug for manual operation. A por- 
tion of the ring is eccentric to the remainder 
and the ring when applied to a bolt, up 
against a nut, lies in the groove of the 
thread of the bolt for part of one cireum 
ference, then crosses the intervening thread 
crown to its starting point being thus in 
engagement with the thread throughout its 
length. 





Legal Notes 


The Taggart Dental Inlay.—In 1907 a 
Chicago dentist by the name of Taggart 
secured a patent, No. 872,978, for a methed 
for making molds for dental inlays and 
the like. Most people who have had any 
dental work performed in the last four or 


| five years will recall the operation covered 


In practising under the 
the tooth is made 
flaring so that a filling prepared in advance 
ean be slipped into the cavity. When the 
cavity is prepared a pattern is made of 
wax pressed into the cavity and in contact 
with its surface. This pattern is in effect 
a wax filling and it is pushed into the tooth 
just as if the wax were going to be the 
permanent filling and it is trimmed up 
| with a knife or other instrument so as to 
tooth. ‘Th restore the contour of the 


by this patent. 


tooth. The pattern of wax is then removed 
and stuck upon the end of a short piece 
of wire. A mixture of dental investment 
| material is placed on the wax pattern in 
| such manner as to form a mold from which 
the wax is melted and volatilized leaving 
in the mold a cavity of the exact size and 
|shape of the desired filling. Into this 
| mold cavity, melted gold is forced in any 
| suitable manner and when the gold is 
| hardened the mold is broken away, the 
| gold is removed and the casting is eemented 
linto place in the cavity of the patient's 
tooth. It is claimed that from the dentist's 
point of view, this process enables him to 
| make his fillings better than he ever made 
|them before, to teeth that never 
could be saved before; enables the poorest 
dentist to make fillings as good as the 
best and to do his work in a small fraction 
|of the time heretofore required. The 
| Taggart patent has recently been the 
subject of an equity suit brought in the 
| Supreme Court of the District of Columbia 
| which was argued by Russell Wiles, Esq. 
|of Chicago and Francis M. Phelps, Esq., 
|of Washington, on behalf of the plaintiff, 
|and by Messrs. E. T. Fenwick and L. L. 
| Morrison of Washington, on behalf of the 
| defendant. In this suit the Court, speak- 
ing by its Chief Justice, the Hon. Harry 
|M. Clabaugh, rendered a decree on Feb- 
|ruary 8th, 1912, finding the Letters Patent 
| No. 872,978 good and valid in law as to 
leach claim thereof and issued an 
injunction restraining the party defendant 
| from practising the invention. The case 
| appears to be an important ‘one since it 
| will affect most of the dentists of the 
| United States following modern methods 
| and will, of course, through these dentists, 
| affect the legion of patients. The census 
6f 1900 gives the number of dentists in 
the United States as 29,704, anit? while 
the last census has not yet reported th< 
{number of dentists in 1910, it is fair to 
| assume that the number has increased 
proportionally to the increase of popula- 
tion, which was about 20 per cent, so that 
the number of dentists in the United 
| States to-day is probably between 35,000 
and 40,000. The invention is of extreme 
simplicity and it is claimed in behalf of 
| the patentee Taggart that while he was 
|}an experienced dental operator he spent 


save 


also 





twenty-five years in bringing the invention 
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“The Best Hack-Saw Blades 
in the Shop!” 


Saw blades have be- 
shops 
because they will outcut, outwear any 
other blade 


Simonds Hack-t 
come the standard in many 


Simonds Hack-Saws 


(Pronounced Si-monds) 
are naturally flat—due to our tempering process 
hence the strains are uniform throughout the 
saw and it cuts freer, runs easier and with less 
power, and wears longer. 

The sire, slant and set of the teeth are scientifically 
and practically rrect, They cut clean and fast and 
remove the least amount of metal. 

We guarantee 10% more work from a Simonds than 
you can get from any other blade. If you use blades 
in a power omchir here's the way we prove it— 


Free Trial Offer 


We will send you some Mades. Test them against any others 
exher by timing cuts with a watch or counting the srokes needed 
to cut through the same bar. Then see how many cuts cach blade 
will make before & is worn out. 

The reason for this superiority is our Simontis Special Cru- 
cible Steel, which we make ourselves for this particular work. 

Simonds Piles were awarded the Gold Medal at the Alaska- 
Yukon Exposition. Simonds Crescent Ground Cross-Cut Saws 
have more than double the sale of any other make. We make 
ali kinds of saws and wood-working machine knives. 

Ash your dealer or write us direct 
Send for *‘ The Carpenter's Guide Book” 


Simonds Mfg. Co.""3%" Fitchburg, Mass. 


C hienge Portland San Francisco New Orleans 
NewYork Seattle Montreal Lockport, N.Y. 


“inventors and Inventions” 


A NEW BOOK JUST PUBLISHED BY H. ROBINSON 
402 1 ith AVE., NEW YORK. INDISPENSABLE AND 
INTERESTING TO EVERY INVENTOR OR PROS- 
PECTIVE INVENTOR. PROFUSELY ILLUSTRATED 
CLOTH BOUND, $1.00. IT TREATS Al ta 
TIVELY IN A CLEAR, POPULAR AND ENTE 
TAINING STYLE THE FOLLOWING SUBJEC Ts: 
How to Invent. Financing a New Invention. Market- 
ing a New Invention. Advice to lnventors, The Glory of 
invention. Pictures of Famous Inventors, Various Ways 
FE mploved to Cheat and Rob Inventors. Present Avail- 
able Means of Protecting an Invention. Treatmeim the | 
World accords to Them, and Other Important Subjects. 


Be independent 
of gas and electric trusts, by 
owpmg your own gas plant. 

y Ore hght or | Of Costs 

$c. per hour for 400 candle- 

_ { — be | t ay to install Ab- 
Hsclurely sate. Fully guaran- 


Cheapest of any. 500 
styles of hxtures. Write for 
free catalog. Agents wanted. 
American Ger Machine Co. 

175 Clerk Street 
) Albert Lea - - - Minn. 











is the most efficient device 
oo made for pumping water by water, 
Raises water 3) feet for each foot 
of fall—no trouble 
or pumping expense. Satis- 
faction guaranteed, 
Boukiet, plans, catimate, FREE. 
RIFE ENGINE CO. 
2533Trinity Bidg.. N. ¥~ 











Veeder Counters 


to register recr er 
movements or rerolu 
tions, Cut fall size. 
. Booklet Free 

VEEDER MFG CO. 
18 Sargeane St., Hartford Conn 














Cyclome ors, Gnome 
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Rider Agente Wanted 
pen n to ride and exhibit sample 1922 bicy- 














«for special efer. 


Puncture-Proof tires. 


ot boss mo it $7 9 $12 
310 $8 





au — ane meses, 


wiiheut «4 
and allow 
; FREE TRIA L. 
SERES, evester Grebe rear wheels, | amps, 
sundries, par airs f of bicycles a¢ 
hadf wywal proces ‘80 nor auy until you get our 


wwlogues and € 
MEAD CYCLE CO. Dept.cats CHICAGO 





I—Shall I Give My Boy a Technical Education? 
By John Ritchie, Jr. 


{|Hardly a week passes but the 
ScreNTIFIC 
school 





reasonable amount of energy, there is no 


as a technically-trained man. Whether a 


their boys.—EpDUCATIONAL Eprror.] 


Maclaurin, president of the Massachusetts 
Institute of Technology, in Chicago. “Coal 
is soon to be cast in the limbo where the 
flint and steel have been thrown.” 

At the time Dr. Maclaurin had half com- 
pleted a great trip of three or four thou- 
sand miles through the South and West 
to pass the time o’ day with “Tech” gradu- 
lates and at the same time to observe a lit- 





tle the trend of modern business toward | 


| the scientific. On every side he heard the 
heads of great corporations, men ac- 
customed to thinking and doing big 
things, tell him that technical education 


coal. 

One man who spoke thus was T. Cole- 
man du Pont, president of the du Pont 
de Nemours Powder 
rarest of phenomena with him, a speech. 
“Every day there is more and more need,” 
he said, “for men trained in schools of 
technology in modern business. They are 
required not merely for the routine work 
of insuring uniformity in the quality of 
the product, but there must be trained 
men to meet the new problems as they 
rise, and solve them.” Incidentally it is 
interesting to note that his great company 
spends not less than three hundred thou- 
sand dollars a year in scientific research 
lin matters along the lines of business 
needs. 

It was the same question of meeting 
new problems when the great camera and 
optical works at Rochester were visited 
by Dr. Maclaurin. At Minneapolis it was 





of attraction to the Technology visiting 


|party. Here a great milling firm finds | 


that chemists are as important as factory 
| hands The quality of the flour 
must be uniform, which means constant at- 
tention ; 
| made comes from hundreds of fields, no 
two of which perhaps may be sending pre- 
cisely the same raw material. 
ways of trying the flour by baking batches 
of it have all passed away. The prime 
factors upon which increased business 
must depend, viz., excellence and uni- 
formity, a product that is good and which 
may be depended upon to maintain its 
goodness, rely upon the tests of a large 


more So. 


What ‘Self-taught Edison Thinks of 
Technical Education. 

It is interesting here to note what Edi- 
son has said with reference to the indus- 
trial future of the country and of techni- 
eal education. This great master of inven- 
tion, who has felt the need of specialists in 
his own work and has for more than 
thirty years been employing young men 
from technical schools, knew what he was 
talking about when he said: 

“The industrial salvation of America 
lies in the institute of technology. What 
the country needs more than anything else 
at the present time is more technical 
for the future of America de- 
mands technical education for its citi- 
zens.” 

Edison backs his opinion by sending 


schools, 


Tech. “We want our schools and col- 
leges to turn out the men the country de- 
mands,” concluded he. 

In Pittsburgh Dr. Maclaurin met the 
steel men, who talked earnestly of the 
need of technical training if the young 
business man is to hold his own against 
competition This is evident throughout 
the whole industry. The changes in re- 
cent years in processes of manufacture of 
steel emphasize this. No one can predict 
in advance what may be the effect of 
minor factors. What was regarded a 
small field of operation only twenty years 


country more than eighty million dollars 
in the cost of steel. 

Some of these figures are astounding. 
For example, in the recent Congress 
of Technology in Boston, one speaker re- 
ferred to the saving, not what might be 





é Bevery is already a relic of an age| 
that is gone,” prophesied Dr. R. C. 


is the most important factor in future | 
commercial advance—more important than 


Company, in that} 


the milling of flour that was the focus | 


the wheat from which the flour is | 


The older | 


group of men trained in technical schools. | 


his own son to be educated at the Boston | 


ago has been the means of saving to the} 


Editor receives letters from readers of the 
AMERICAN who ask him whether they shall send their boys to a technical 
issuming that the boy has a natural liking for technical subjects, and a 


reason why he should not succeed in life 
boy shall become an engineer or a chemist, 


a naval architect or a metallurgist, are questions that puzzle parents. This is the 
| first of a series of articles intended to help them. 
of various technical professions will be taken up. The editor will be pleased to aid 
readers of the Scientiric AMERICAN in deciding the matter of technical education for 


The advantages and requirements 


effected, but what actually had been ef- 
fected within the last decade in the light 
ing gf this country. As a result of im- 
provements due to scientific advances, he 
estimated that the light consumed in the 
| United States to-day costs $240,000,000 a 
| year less than it would have cost with the 
| means employed ten years ago. 

| In a public address a short time ago, 
| Dr. Maclaurin carried the idea of techni- 
eal training to its logical sequence when 
he said: “Such achievements impress one 
with the possibilities of advancement. 
That so much can be done in what was 
apparently so small a field gives some evi- 
| dence of the extent of the revolution that 
would be effected in every phase of life, 
in our households, our commerce, our in- 
|dustries and in our government, if the 
jmethod and spirit of modern technical 
science were applied to every problem that 
presents itself.” And this is exactly what 
| higher technical training is doing. 


Tin and Technical Education. 
Again in Pittsburgh, to take up once 
|}more the line of Dr. Maclaurin’s recent 
|study, the American tin plant has not 
been slow to take advantage of expert in- 
vestigation, and at its instance the 
chemical laboratory. Professor W. H. 
Walker attacked the problems of this 
business in a remarkable and telling series 
of researches. Such problems are given 
day after day to the best schools in the 
jcountry, where the laboratories with ¢ 
great force of efficient observers in the 
student body and competent supervisors 
in the professors make such investigations 
At this very moment two im- 
portant researches in tho direct interests 
of business are under consideration at 
Boston—the efficiency, element by element, 
of the electric truck, and the bacterial 
content of eggs. These two researches 
alone will be financed to the amount of 
nearly ten thousand dollars’ together. 
| That commercial houses are willing to do 
such things shows better than anything 
else the great dependence of manufacture 
and trade on science. 

At Cincinnati, the center of the steel 
tool industry, the president of one of the 
large companies constantly calls for tech- 
nical men. At Akron, again, the greatest 
manufacturing center of rubber in the 
world, there is the same call for men 
skilled in technical specialties, chiefly in 
|the department of chemistry. 


= 


possible. 


| The Canadian Commission on Technical 
Education. 

All this interest in business centers and 
| realization of the need of trained men is 
| making itself distinctly felt in educational 
circles. The Dominion of Canada ap- 
pointed two years ago a Royal Commis- 
sion on Technical Edueation. This in- 
cluded some of the best of the educational 
lauthorities in the country. It was an 
| important commission. It had even the 
| power of a court to summon witnesses 
jand demand answers. This company of 
| wen has deemed the subject of technical 
education of sufficient importance for 
them to undertake long journeys into dis- 
tant lands. For two years the commission 
|has been viewing schools and getting fig- 
ures of industrial needs. It is about to 
}recommend the establishment in Canada 
| of technical schools of the highest grade 
and a greater development of the 
“mechanic arts” schools. These furnish 
not only skilled labor for the minor po- 
sitions, but fit men for the higher schools. 
And this good opinion of technical edu- 

rc “ation is by no means confined to Canada. 
| Only within a short while has it been con- 
| sidered by the Maryland Legislature that 
F Johns Hopkins University ought to have a 
| 








technical school, and so a joint committee 
| of Senate, Assembly and university visited 
existing technical schools. 

There has probably never been brought 
jtogether a more important group of spe- 
leialists than that which met in Boston 
jin April, 1911, to celebrate by a Con- 
jgress of Technology the fiftieth anniver- 
jsary of the establishing of the Massachu- 
jsetts Institute of Technology. Of the 








LEGAL NOTICES 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 
the device, explaining its operation. 





All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS, etc. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


361 BROADWAY, NEW YORK 
Branch Office, 625 F Street, Washington, D. C. 





Application for a patent for 
66 © 
Improvements in Method for 
. . . 9? 
Desiccating Milk 
Be it hereby made known for general information 
that HARRY IRVING ANDREWS, of Darien, in 
the County of Fairfield, State of Connecticut, U.S.A., 
Manager, on the 6th day of January, 1912, deposited 
at the office of the Attorney General Rloemfontein, 
an neck invent for a Patent right for the above-men- 
a invention, with accompany ing descri ay 


hereas now the said ARRY IRVING AN- 
DRE WS has given me written notice that he desires 


| to proceed with his guqsoeice. I have decided that 





this application, and all objections thereto, will be 
dealt with at my office at Pretoria on the 10th day of 
May, 1912, at ten o'clock in the forenoon. 

I therefore call upon all persons who are interested 
in opposing the issuing of Letters Patent for the 
above-mentioned invention, to file at my office, or at 
the office of the Attorney General Bloemfontein, be- 
fore the day of hearing the same, a document explain- 
ing their objections, as they will otherwise be exclud- 
ed from bringing them forward. 

Given under my hand at Pretoria, South Africa, 
this 13th day of January, 1912 
(Signed) C. Ww. ps VISPERS, 
Deputy oF THE MINISTER OF JUSTICE. 


Classified Advertisements 


Advertising in this column is 7) centsatine. No less 
than four nor wore than 12 lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 

















AERONAUTICS 


FLYING ALL WINTER-—Greatest Money Maker in 
the World. We make you a Pilot in 10 lessons—$250—We 
stand all breakage. For further particulars address 
Stevens & Beatty, 28? 9th Ave., N. ¥ 


AUTOMOBILES AND MOTORCYCLES 


AUTOMOBILES. $50.00 up; Motorcycles, $20.00 u 
guaranteed for one year, shipped freight penne 
Largest list and lowest ig wi in the world. King, 
Automobile Broker, Dept. 5 +215 West 125th Street, 
New York City. 





BUSINESS OPPORTUNITIES 


FREE SAM dha E goes with the first letter. Somethin 
new. Every firm wantsit. Orders from $1.00 to $100. oo 
Nice pleasant business. Big demand everywhere. Write 
for free sample. Metallic Mfg. Co., 438 N. Clark, Chicago. 


AGENTS NEW CENTURY (HOME) BROOM. Write 
for facts quick. Make $400 for % day’s work. Just 
investigate Sample free to sa HILKER MOP 
, 1210 Grand Avenue, Chicago, L 


F be right thing finally invented. w ould like proposals 
to manutacture, or manufacture and sell, an automatic 
Mail Bag Catcher and Deliverer. Patent applied for. 
Most positive invention of merit. No damage to bags 
or equipment. Burton B. Clark, 477 State St... New 
Haven, Conn. 





PATENTS FOR SALE 


OUTRIGHT or royalty. cheap patented pouteey drink- 
ing fountain, fills a long felt want. Che to manu- 
facture. ay send comme model to interested parties. 

Address, G. V. Sandie, Erie, Pa., Gen. Del. 


OUTRIGHT SALE OR ROYALTY — Adjustable 
Electric Alarm that can be attached to most any — 
shelf or mantel clock. Attachment will take the 
of two or more on clocks. U. 8. Pat. 978,593. —~ 
dian Pat. 131,498. J. 1. Johnston, Graham, Mo. 


REAL ESTATE 


TEXAS INV BSTMENTS.— bee farm orchard garden 
lands near Houston, the greatest and mes prosperous 
city in the southwest, where values are got up all the 
time and fortunes made in real estate in short while. 

7 terms if desired. - “A 2 moe, Pave for land: 
several crops <nnuaily. ess Robertson, 
501 Kiam Bidg., Houston, tex 


TECHNICAL TRANSLATIONS 


SCIENTIFIC WORK A SPECIALTY. ABSOLUTE 
Discretion and Accuracy Guaranteed. For full par- 
ticulars address Theodore von Homer, 5 ransiator, 165 
Broadway. New York City. Telephone 7758 Cortlandt. 


WANTED 


WANTED—A men or woman to act as our informa- 
ue re ries. All orsparetime. No experience neces- 
sary. 300 per month. Nothing tosel!. Send stanip 
for A. An dg Sales Association, Association Bldg. 
Indianapolis, indiana, 


MISCELLANEOUS 


LEARN TO WRITE ADVERTISEMENTS. — Earn 
$25 to $100 weekly. We can positively aoe 78 by mail 
how to increase your salary. Tree. Pace- 
Davis Co., Dept. 59, Chicago, Il. 


CHAUFFROURS, MECHANICS — ALL— Make coil 
springs by hand; complete lesson with illustrations 
showing how; 25e delivered ; if you fail will refund your 
money. John Unses, 16 Parbam St., Carthage, N. Y 


LEARN TO COLLECT MONEY—We —- zon 2 
— simple system. Income $1000 to | 

© cayital required. Book sent free. “Selliful 

Collecting.” Nat. Collect’s School, 40 Park PL.,Newark, O. 
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many papers presented, almost every 
one had a direct bearing on the rela- 
tions of technical education to success- 


ful business. It is worth while to quote 
what a few of these experts had to say. 
“It is for these reasons,” said H. E. Smith, 
chief chemist of the Lake Shore and. Michi- 
gan Railway, “that the broad and com- 
prehensive training offered by the Insti- 
tute of Technology is especially adapted 
to fit men to take up scientific work for 
the modern railway.” Willis R. Whitney, 
director of the General Electric Company’s 
research laboratory of Schenectady, up- 
held most vigorously the thesis that re- 
search is a financial asset. He gave many 
concrete examples of the principle, not- 
ing that as late as 1906 there were used 
annually in his manufactures 30,000 
drilled soapstone plates at $1.10 each. Ex- 
periments by skilled men on substitutes re- 
duced the cost to below 30 cents each, a 
saving in this one item of about eighty per 


cent. Mr. Whitney instanced a large 
establishment, some of the details of 
which be knew, and here about $800,- 


000 is saved each year over former costs 
through the agency of a chemical labor- 
otory, the whole expense for which is only 
thirty-seven per cent of the saving. Tracy 
Lyon of the Westinghouse Electric Com- 
pany said at the same congress, “Of the 
greatest importance to the industries of to- 
day is the scientific education of young 
men to fill their ranks.” Theodore W. 
Robinson, of the Illinois Steel Company, 
expresses the opinion that “a training that 
is either too cultural or too specialized 
does not harmonize with present require- 
ments.” 

From all this testimony it is very evi- 
dent that business has to-day entered into 
a technical era, where young men trained 
in efficient schools are watching the pro- 


cesses, determining quality and economy 
of work and nosing out improvements 


through their mathematics, chemistry and 
other scientific attainments. The call for 
the future will be increasingly stronger 
and the field continually enlarging. The 
young man of to-day should fit himself 
with broad foundations that ought to in- 
clude not only mathematics, but some liter- 
ature, history, a foreign language or two, 
and some knowledge of the essentials of 
business forms, and on this build his super- 
structure of special attainment. Such men 
are needed by the commercial world. 


Making Oleomargarine Respectable 


(Concluded from page 192.) 


of Animal Industry of the Department of 
Agriculture. It is the duty of this divi- 
sion to see to it that no unhealthy or im- 
pure substances reach the people through 
the packing houses. The animal fats that 
go into oleomargarine are packing house 
products and must therefore be carefully 
inspected and known to be pure before 
being passed. So has the government a 
check upon the materials that go into 
oleomargarine and so does it pass upon 
the final product before it is allowed to 
find its way to the market. This gives the 
public the government’s assurance of the 
wholesomeness of this substitute butter. 

The Bureau of Chemistry in its investi- 
gation of foods and its enforcement of 
the pure food law és likewise interested in 
oleomargarine. .Dr. Harvey W. Wiley of 
that bureau gives this product a clean 
bill of health and states that its food 
value is very nearly the same as that of 
butter. 

The final governmental agency that has 
had its fling at oleomargarine is the Com- 
mittee on Agriculture of the House of 
Representatives. Oleomargarine occupies 
a very peculiar position in the eyes of 
the law. It is the only food product that 
originates in the United States that is 
subjected to a tax. The only other prod- 
ucts so taxed are liquors and tobaccoes, 
both luxuries. All the authorities agree 
that oleomargarine is a perfectly good 
food product serving an unquestioned pur- 
pose yet singled out of all industries as 
the bearer of an internal revenue tax. 

Oleomargarine is taxed to-day because 
of a bad reputation that it gained in the 
early history of the industry. When its 
manufacture was first begun it was sur- 
reptitious and the ultimate product pa- 
raded brazenly as butter. There being 
ho supervision over this early manufac- 
ture and its being conducted by men who 
openly practised deception, a great an- 
tagonism for it was early created. Much 
of this antagonism was probably justi- 
fied. It was in those early days that 
oleomargarine came to be known as “bull 
butter,” “table lard,” and “axle grease.” 
All producers of bona fide butter naturally 





arrayed themselves to combat this coun- 
terfeit. It was to discourage this counter- 
feiting of butter that a tax was first 
placed on oleomargarine. This tax was 
two cents a pound and remained in effect 
until about a decade ago, when it was 
repealed and a new law passed in its 
stead. 

This new law had as its purpose the 
prevention of the use of coloring matter 
in oleomargarine and therefore the pre- 
vention of its masquerading as _ butter. 
This law placed a tax of ten cents a pound 
on colored oleomargarine and one-fourth 


of one cent per pound on the un- 
colored. The men who framed the law 
expected it to result in oleomargarine 


reaching the market only in the uncolored 
form and therefore selling for what it 
really was. As a matter of fact the re- 
sult attained was entirely different. In- 
stead of causing the product of the fac- 
tory to reach the market in its original 
white condition it converted the dealers 
of the nation into a class of men who 
were so sorely tempted that a large per 
cent of them became moonshiners. 

The addition of a capsule of coloring 
matter to a tub of this white oleomargar- 
ine added nine and three-fourths cents in 
value to each pound in the tub. It did 
even more than this because, by practis- 
ing a bit of deception, the dealer was 
enabled to sell this colored oleomargarine 
for butter at an advance of probably 
twenty cents a pound. The law required 
him to sell his oleomargarine from a tub 
on which the contents were plainly 
marked, but the tub often sat under the 
counter where the customer had little 
opportunity to note the manner of its 
labeling. 

The method most ordinarily applied by 
a dealer was this: He would buy twenty 
tubs of oleomargarine, one tub of which 
was colored and had paid the ten-cent tax 
and the other tubs of the white product 
which bore the smaller tax. He would 
sell out of the colored tub. When it be- 
came almost empty he would administer 
his capsule of coloring matter to one of 
the other tubs and replenish the tub that 
bore the proper government label. So 
might the process be continued until all 
the twenty tubs had been sold out at the 
advanced price or as butter. If a gov- 
ernment detective watched this man and 
found him actually coloring the product 
he might not be arrested because the law 
allows a man to color oleomargarine for 
his own use and the dealer might make 
this claim. It was shown to be next to 
impossible to bring into court evidence 
that would prove that a man had colored 
a even tub of oleomargarine and had 
sc’) that identical oleomargarine over his 
counter. The Internal Revenue Office in- 
forme? Congress that its law was impos- 
sible of <»forcement. It also told the 
legislative branch of the government that 
its law was conrverting the mass of the 
small dealers of the navicr ‘tuco violators 
of the statutes. It asked that the present 
law be repealed and that it be given a 
new statute that was enforceable. 

Congress has spent two years in in- 
vestigating the virtues of oleomargarine 
as compared with butter and attempting 
to determine what should be the nature of 


a substitute law. Representative John 
Lamb of Virgin‘a is chairman of the 
House Committee on Agriculture which 


has charge of the oleomargarine investi- 
gation. Representative A. F. Lever of 
South Carolina is the chairman of a sub- 
committee which is drafting a report upon 
this matter. Both the committee and the 
sub-committee have reached the conclu- 
sion that oleomargarine is a first class 
food and that the American people should 
be given every opportunity of purchasing 
it upon the basis of its own merit. They 
are determined that it shall not be sold 
as butter but have no objection to its 
being made to resemble butter in every 
respect, including color. They are going 
to insist that the manufacturer of oleo- 
margarine put it up in packages ranging 
from half a pound to five pounds and 
that those packages bear the government 
seal which must not be broken until the 
product reaches the ultimate consumer. 
Just this thing happens in the matter of 
all tobacco used in this country. The 
members of the committee believe that 
oleomargarine, being the product of one 
home industry, should not be taxed for 
the protection of any other competing in- 
dustry. They believe that {ts sale as 
oleomargarine will be of benefit to the 
country as a whole and particularly to 
the great mass of working people to whom 
the high price of butter makes its use 
almost prohibitive. But these men are in- 





| In Your Heart You Know that You pe Not 


Giving Your Body a Square Deal 


I 


exercise are 


The third is the notion that you don't need any exercise. 
This condition is typical of the man of sedentary habits. 


Which is YOUR reason ? 


I can practically rebuild the man who, for the first two 

his physical condition go to pot. And 
I can do the same for the man in the third case, pro- 
vided he will stir himself enough to acknowledge his 
physical flabbiness to himself and to me. 


reasons, is letting 


KNOW the reasons which keep back any man from giving his body the 
exercise demanded by good health and common sense. They are just three: 


One is sheer lack of will power to force the body to do anything. 
Another is the lack of knowledge as to just what forms of 





The Thompson Course 


will take one of you men whose bodies respond onl 
sluggishly to the command of your mind, and will ae 
mind and body to co-ordinate—to work in harmony. 
This will enable you to control not only your own 
body, but will give you a personality that, instead of 
bending for others, will sway them your way. 

It is not the purpose of the Thompson Course to build 
big, useless surface muscles. ompson Course 
builds strong, hardy, clean internal organs—and these 
bring power, health, reserve energy and longevity for 
the man or woman who enjoys their possession. 

If the day's work fags you,— 

If an ill-chosen meal upsets your digestion, — 

If a sleepless night spoils the next day—then you 
are not normal, but are below par, ly, yes 
and shamefully. 

You were given a body that had an abundant reserve 
fund of energy to draw upon in just such hours of need. 


J. EDMUND THOMPSON 


Suite No. 111, Exchange Bldg., Worcester, Mass. 


The Thompson Course of Exercise is a rational, 
pleasant and easy means of securing and maintaining 
“e. reserve power which your body originally had. 

Course is different from any other in that it 
Ra its (by natural movements scientifically applied) 
the dynamos of the bodily machine, /. e., the tun 
heart, stomach, intestines, etc. All these are porter 
and can be stsengthened by proper exercise. Yet, as 
far as 1 can learn, until my Course was evolved, nc 
systematic treatment existed that was based on this 
axiomatically natural method. 

The clearness of your mind, the strength of your 
nerves, your hopefulness and joy in living, all depend 
on the vigor of your vital organs. 

I offer you something that will benefit every inch: of 

our body and mind through every minute of your 
bite, and | offer it on free-tral-terms that make it im- 
possible for you to loose a penny. 


Read in my book, “Human Energy,” why in a few 
minutes of easy movements § each day you can make 
yourself - , naenaie real health and abounding 
energy. nd for “Human Energy,” free and post- 
paid, give peur home \. 





Knock Down Frame With Full Size 


Patterns To Finish By 
Easy To Build—You'll 


Only $25 
Enjoy It 


This Brooks 23-foot Raking Transom Stern Motor Boat has a speed of 94¢ to i4 


miles per hour—seating capacity 12 persons. 


We furnish knock down frames with 


patterns or complete knock down boat including nails, screws, bolts and fittings for 


finishing. 


here in factory ready to put together. 


alone costing from $2 to $12 according to style of boat. 


boats and are enthusiastic. 


A 


Instructions make every. step of work plain and clear. 
easy to build if you can handle a hammer, saw and screw driver. 
lf you prefer you may bvild from patterns 


boat. §& hy —speedy 


You'll find a boat 
Parts carefully fitted 


Thousands have made Brooks 


comfortable. A better looking, 





No reason why you shouldn't have this b 


stauncher, faster craft than the boat builder could furnish for three times the price. 


Write for Brooks Book of Power Boats, 


Sail Boats, Row 


trated. 
merely assemble the parts. 


Save 2/3 
Boat Build- 


er’s Price 


Write today, Address 








Boats, Canoes 


Send a post card today for the Brooks 72-page book of boats and marine engines richly illus 
Dozens of models and sizes to choose from 
It’s real sport, 
sound and staunch in every part from stem to stern, 


all kinds of boats. Remember you 
Lots of satisfaction in knowing your boat is 
Get the boat book with our effer 


BROOKS MANUFACTURING CO., 8502 Rust Avenue, Saginaw, Michigan 








ea, 


GROW 
CHESTNUTS 
LIKE THIS 

FOR PROFIT 


The trees are hardy, rapid, symmetri- 
cal growth; luxuriant foliage; spread- 
ing boughs; clean trunk; stateliness. 


These qualities combined and developed by science 
to a degree that closely borders perfection, in the new 


SOBER PARAGON 


Mammoth, Sweet Chestnut 
Crop, Fall 1911, brought $48,000, orchard only 9 


| opel 
large sweet chestnut in the world. 
Pa second year. nuts average | to 2 


inches in diameter. 
United States Pomologist, G. B. Brackett, says: “It is 
of large size, fine appearance and ex flavor 
Testimony from growers, commission en For- 
estry Experts, etc., given in our free booklet. 
dhek cnesioe contest 
\ Sapprighted metal ecal_ is 


Covers a Suc. piece. 








Mantura Pecans 
Large Nuts- Paper Shelli 


Hardy Acclimated Pecan 
Trees for Planting in 
Northern States 


Here are Pecan Trees which will thrive 
in Northern States, producing ar prolifically aad 
as profitably as any Southern ae ecans 

— chards pay far bigger profits per acre than wheat 
tree of w ‘ous beauty. long the pnde 

ot the South, may now adorn any Northern landscape 
'e control varieties of hardy trees best suited for 
aes planting. These have withstood temperature far 
zero~never been known to “‘winter-kill.” Suc- 


cessful in almost any soil. Begin bearing in 5 to 5 years 





attached to every genuine 
tree. 





Catalogue Free 








| GLEN BROS., Glenwood Nursery (fi/), 1910 Main St., Rochester, N.Y. | 
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1 | clined to compromise and place a tax of 
| ie or t cents a pound on this product 
| Oleomargarine vas invented by a 
dé. | Frenchman residing in Paris in 1870. His 
i 1 was Mege-Mouries and the objects 
. if his early experiments were to produce 
| ence l t substitute for butter that was much 
cheaper and better in that it was within 
the reach of the masses Mege-Mouries 
succeeded in making a product that was 
not greatly different from the oleomar 
garine of to-da d which was made in 
a similar, though f course, much cruder 
way He began ith beef fat as a basis 
nm your né rifle , : 1 ‘ | 
of his product and heated this with water, 
. allowing it to cool slowly that much of 
hecks the muzzie blast, preventing - ‘ 
“tae the stearin and palmatin might crystallize 
report noise and recoil Attache ; an : 
; out of it. Thus he made an oleo oil that 
ea to anv rifle . 
was very similar to the oleo oil that is in 
Wonderful aid to marksmanship use to-day. He did not use, however, the 
> . + @ ‘ } . . . 
Keduces the tendency to flinch when leaf lard to produce “neutral” which is 
oung largely used in oleomargarine' to-day 
Enable y it hoot wit it nose Neither did his product contain cotton 
arget e yard seed oil nor many of the other oils that 
| \ ired , ire likely to appear as the product is 
nit ry ice t now ized now made He did, however, churn his 
. , oleo oil milk in order to give it the 
S it t is deale , 
consistency and flavor of butter 
tf eale " t te make 
: , Oleomargarine found a-ready; market 
nm lel and tf your rifie (givir " " 
in France and throughout Europe In 
lealer’s nan We will tell you what - ‘ 
those countries where the population is 
Silencer you need, price, etc., and 
? condensed and where the poorer classes 
range ! i | | 
, " . are large and are not able to buy butter, 
M ° Sil Fi ¢ oleomargarine found a ready sale Its 
» 
axim Suent Firearms U0. =f) manutacture soon spread throughout Eu 
| : 2 
13 Colt's Armory Hartford, Conn. jrope. It is claimed for it that many thou 
j}sands of peasant children in Europe who 
- — were suffering from rickets because of a 
lack of animal matter in their food, soon 
found their physical condition greatly 





**3-in-One”’ is.a household oil, | 
lubricating, cleaning, polishing 


and preventing rust— 





ry tor oiing ewing machines, clocks, 
locks, guns, bicycles, « I'ry for cleaning 
and polishing any furniture; fine pianos, 
old tables, et Iry for preventing rust 
on any metal surface. Trial bottle sent free 


3 IN 1 OIL CO., 42 AZH, Broadway, 


New Y ork | 


SALESMEN WANTED 


Trained Saiesmen earn from $1,200 to $5,000 a year 
and expenses, There are hundreds of such positions 
new open No former experience needed to get one 
ef them. Wa will teach you to be a Salesman in 
eight weeks by mail and assist _you to secure a 
position where you can earn good wages while you 
are learning Practical § manship. Write today 
for full particulars, list of good openings, and testi- 
moniais from over a thousand men we have recently 
placed in good positions. Address Mearest Office Dept. 221 


Rartonst Gal *e Training A jati 
Chicaga Hex York Beases City Seattic Hew Oricans Toresto 


Learn Watchmaking 
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We teach i thoronghiy ip as mat mouths as it 
seri ook ve i awar with ‘edious appren 
Money ear 1 while studying. Positions se- 

Kasy terms. Seod for catalog. 





ST. LOULS WATOCMMAEING ®CHOOL, 8. Louis, Mo, 


f) Print Your Own 
Sy ts, «tre re, book repaper. Pr 05. Lave 


ir . 
r othe N sey, rules cont. W fact 





| 
















prews cat ryre 4 . & 
THE PRESS CO., Meriden, Connecticut | 
| 





LARA EP 


Visible Writers or otherwise 
L.C. SMITHS, UNDERWOODS, OLIVERS, Etc. 
14 to 'o MFRS. PRICES 
Shipped Anywhere for Free Trin r Hew 4, allow 0 Kent to Apply. 
Prices $15.00 Up (yn gy — 


TYPEWRITER EMPORI R (Ket 


Fish Will Bite 


» ike hungry wolves, fill your nets 
‘b> traps or trotiine if you bait with 
ot agic-Fish-Lure. 
Best bait :* or dice or attracting all kinds 
of fish, 25008,8 box, Write for Free Booklet and 
my special offer of one box to help introduce it. 
Address J. ©. Gregory, K-35, St. Lov‘s, Mo 
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Cata ! 


. r OPT 
), 84-BE W. Lake St., CHICAGO 













SyB16 PROFS 


GENT 






The only strop- 


fect ey amy razor old style orsafety. Big 
eel} ’ Write quick f 

Cuaranteed terme, priest and territory, B. N. BRANDT 

fer Life CUTLERY CO., 84 W. Broadway, N.Y. 









thing peedy 
dest ever inveated. 
Sews tike « mach- 















ine. Menda sny- 

thing. . Retail price $1.00 

Guaranteed. Special price to agents on sam- 

ple. Wholeagle prices lowest ever offered. over 20° per 


nd for circular. Don't delay 
Gasdaes 


wie, £8 Terrace, Wopcester, Magy 


| dent 


improved because of oleomargarine 


land navigation authorities. Many hun- 
ldréds will come from Europe in addition 
lto the official delegates. South America 
will send a considerable delegation and 
others will come from Japan and Aus- 
tralia. 

The proceedings of the congress at 


contribute papers, but more markedly by 
the large attendance of foreign engineers 


Philadelphia will be divided into two sec- 
tions, one on inland waterways and the 
Some of the 


ether on ocean navigation. 

important subjects to be discussed are 
ihe equipment of ports with mechanical 
facilities for freight handling, the most 
economical and profitable dimensions for 
barge canals, the proper dimensions for 
ship canals such as those of Panama, 
Suez and the Kaiser Wilhelm Canal in 
Germany; the probable dimensions of 


ocean steamships of the future (on which 
depends largely the size of and 
canals planned now) the control and im- 
the use of | 


docks 





provement of navigable rivers; 
concrete for constructing sea walls, re- | 
taining docks, canal locks, piers, 
etc., means for docking and repairing, ete. 

Many of these subjects, particularly 
those relating to barge canals, river and 
harbor improvements, port facilities and 
means for docking and repairing vessels, 
are of vital importance in this country at 
present, and the discussions at this con- 
wress will be of great value. 

Progress in each of these subjects will 
be reported by an authority from each of 
the principal countries, followed by 
papers and discussion of a more general 
nature. 

Arrangements for the congress are in 
the hands of two organizing commis- 
sions, general and local. The general com- 
mission is composed of representatives of 
the United States Government on the 
permanent international commission. Its 
executive committee consists of Brigadier- 
General C. W. Raymond, U. 8. A., re-} 


walls, 





tired; J. Hampton Moore, Congressman 
from Pennsylvania, and Lieutenant- 
|Colonel J. C. Sanford of the U. S. En-| 
gineer Corps, who is the general secre- 


| tary 


All the countries of Europe are now 
great consumers of this imitation butter 
Holland has become its greatest manu 
facturer There is a single factory in 
Rotterdam which produces as much oleo 
margarine as does the whole of the 
United States. London is a vast consumer 
of this Holland-made oleomargarine It 
enters into the commerce of the world | 
and is shippped to almost all the ports| 
reached by the great trading ships. While 
the United States cuts little figure in the 
oleomargarine trade of the world, it may 
claim some prominence as a manufacturer 
of the animal oils that go into the product 


Great quantities of 
the packing houses 


abroad, going very largely to Holland 


The International Congress of 
Navigation 


a Twelfth International Congress of |rangements are being made for the en- 


Philadel- 
will be 
Presi 


will 


Navigation 
phia May 23d next 


convene til 
Its sessions 


address by 


the 


opened with a forma 
Taft, head 


followed by a reception to the delegates of 


patron of congress, 


| 


| 





| ited 


|Canal, the Great Lakes, with their numer- 


foreizn nations and distinguished foreign 
engineers who will attend 

This is the first International Naviga-| 
tion Congress since that In St. Petersburg 
in 1908, and the first to be held in 
America Previous congresses have been 


conducted at intervals of about four years 
felgium, Holland, England, 
Austria. 


since 1885, in 


Italy, France and 


The purposes of these congresses, broad 


Germany, 


lly speaking, are to further the progress 
|of work in the interest of navigation. 
Their success and growing importance are 


| evidenced by the rapid growth in member- 


ship and the respect in which their publi- 
eations are held. The permanent associa- 
tion which the 
includes thirty-five nations in its member- 


conducts congresses now 
ship, as well as thousands of the fore- 
most engineers and navigation authorities 
of the Its are in 
Brussels, and it is 


world headquarters 
com 


the 


governed by a 
from 
membership 

held in 
the 
Govern 


mission composed of delegates 


various countries holding 
The twelfth 

Philadelphia, 

invitation of 


congress, to be 
America at 


States 


comes to 


the United 


ment, which has made an appropriation 
of $50,000 toward its expenses A like 
amount will be given by the city of Phila 


State of Pennsylvania 
Appropriations will 


delphia, and the 
bas granted $ 


also be made prol ibly by the city of Pitts- 


2m 000 


burgh and the State of New York for the 
entertainment of foreign delegates on ex- 
cursions to be conducted after the close 
of the congress in June. 

Owing to the rapid increase in the 


problems the con- 
have greater 
of its predecessors. 


number of navigation 
Philadelphia 
importance than any 
This is indicated not only by the compre- 
hensive nature of the programme and the 
brilliant array of expert writers who will 


gress at will 











lsions of foreign delegates and visitors to 


of the congress. The local organiz- 
ing commission is headed by 
man Moore, who is president of the At- 


Congress- 


these animal oils of|lantic Deeper Waterways Association, and 
are each year shipped|one of the most active advocates of im- 


proved waterways in this country. Other | 
members include Mayor Blankenburg, E. 
T. Stotesbury and many others of Phila- | 
delphia’s leading citizens. Elaborate ar- 


tertainment of visiting delegates. 
After the close of the congress excur- 


view some of the more important naviga- 
tion works in this country will be officially 

Some of the places to be vis- 
be the Cape Cod Ship Canal, 
the New York Barge 


conducted. 
will 
New York Harbor, 
ous ports and canals, Chicago, Pittsburgh, 
Baltimore and Washingten and _ the 
Isthmus of Panama. 


The Heavens in March 
(Concluded from page 198) 
when near the horizon, by about half a 
degree. When the Sun’s center would 
theoretically just be rising, therefore, we 
actually see the whole Sun clear of the 
horizon by half the diameter; and the 


first glimpse of the Sun is seen four 
minutes earlier. This process reverses it- 
self at sunset; consequently the actual 


day is lengthened by four minutes at each 
end, and the night correspondingly short- 
ened. This may account for the fact, 
which puzzles some thoughtful people, 
that on the day of the equinox, the al- 
manaecs give the day fully a quarter of 
an hour longer than the night, while the 
day and night are of equal length three 
days previously. 

Another question that naturally arises 
is, Why does the equinox fall this year 
on March 20th instead of the 21st? The 
answer to this is simple. The real in- 
| terval between successive passages of the 
Sun through the equinox is 365 days, 5 
and 49 minutes; so, as everyone 
knows, we have to put in a leap year 
every four years to keep the Sun and 
the calendar together. In ordinary 
the Sun’s equinoctial passage comes about 
six hours later in each calendar year 
than in the last; but when the 29th of 
February has intervened, and the calen- 
dar year is a day longer than usual, it 
comes about 18 hours earlier by the cal- 
endar date. This is what has happened 


hours, 


“ases 











this time. Though last year’s equinox 


A Library of the World’s 


Greatest Business Letters 


Three closely packed volumes—672 
pages—in which are reproduced and 
analyzed the business letters that have 
most effectively hit the bull’s eye— 
sold the most goods, collected the most 
money, settled the hardest complaints, 
won the best jobs, had the strongest 
influence. SYSTEM, the Magazine of 
Business, has for years been gathering 
these letters—from the daily mail of 
hundreds of business men, from the 
files of a thousand successful concerns. 
And here, in this new Library, these let- 
ters are not only reproduced, but they have 
been analyzed and dissected by experts and 
graphically explained, point by point for you! 

In these three classified and indexed vol- 
umes—you can instantly turn to the very let- 
ters that the world’s ablest writers of busi- 
ness letters have written when they had to 
write the kind of letters you want to write 
—you can study the various styles, ideas 
and schemes, little knacks of expression, and 
forceful selections of words and phrases. 

And you can see the principles back of each point so 
graphically lifted out for you that they can be applied to 
one individual letter or a firm s entire correspondence with 
equal effect. These three volumes so crystalize the ex- 
perience and practice of all the world’s ablest writers of 

usiness letters that they virtually put the ability and 


genius of these men at the tip of your pen when you 
write, or at the end of your tongue when you dictate. 






486 actual reproductions of letters 
other men have successfully used to 






Follow-up in- —Revive old cus- —Interest dealers’ 
Quiries; tomers ; customers; 
Accompany cat- —Clinch sale; 


—Get co-operation 


alog; a 
: of retail clerks ; 


; —Turn down poor 
Appeal to wom- 


credit risks ; 


en; —Satisfy ruffled —Offer special in- 
Appeal to farm- customers : ducements ; 
bee —Answer com- —Collect retailer's 


Appeal to mer- piaints by good accounts; 


—_ sels humor; —Win attention to 
-~ t delicate — Build up prescrip- new realty 
claims ; 
; tiop business for offerings; 
“ment accounts; _-Mueists Collect money 
’ —Take sales ad- before due; 


et money from 
dead accounts ; 
Win deposits for 


vantage of cur- —Apply for posi- 
rent events; tions; 
—Back up sales- —Secure cash with 
men; order 





Interest real es- 
tate prospects; 








—Close real cs . 
- deals; S h ippe d o.n 


life insur- 

ance; 

—Keep life insur- 
ance prospects 
interested ; 

Get cash orders 
by mail; 

Settle complaints; 

Bring trade to re- 
tail store; 

—Emphasize spe- 
cial prices; 

Offer premiums; 

Answer specific 
inquiries; 

Refuse credit with 
politeness ; 

—Get cash on bad 


Approval $ 





“By using in a news- 
paper ad one of the 
many points in Voi. 
II, I made $350 profit 
within 24 hours after 
receiving the books,” says M. D. 

in Jed 






DOWN 





“ Brook- 
lyn, N. Y., says: “Only Vol. II has 
cometo hand, but you’d have to 
shake a cool hundred under my 
nose to make me give up my 
copy. I mean it.” And ‘os. Weiler, 
Wholesale Produce, Olney, IIl., 
one says: “While I have just got to 
—Get replies from page 88, Vol. I, I know I am not 

dead prospects ; ‘oing to send them back.” And 
Smooth over ad- Merle Sidener, Publicity Counsel, 

vance in price; Indianapolis, says: ‘There was 
Get results for col- never any chance for the books 
to go back to you after I had read 


lection agency ; 
Stl | the first chapter of Vol. 1.” 


But you may also look for yourself, before you actually agree 
to keep them. For, though merely a dollar slipped from your 
change pocket brings the complete 3-volume ‘Business Corres- 
pondence Library’’ to you—all transportation prepaid—even that 
dollar will be returned to you if you are not fer fectly satisfied. 
Pin a dollar to the coupon and at least, /oo& at these new books. 
Then simply shove them back in the Special Heavy Carton, if 
you don’t like them, and express them back. And if you do 
keep them—merely send $2 each month for the four following 
months—§9 in all. This not only pays for the ‘Business Cor- 
respondence Library’’ complete, but brings you two full years of 
SYSTEM, the Magazine of Business—SYSTEM, the Magazine 
that in every number tells you the dest of the ideas other men 
are using, the best of the plans and policies, short-cuts and 
schemes that are proving out for other men, 
eet ee ee ee ee ee | 
| I enclose $1. Send me the 3-volume ‘*Business Correspond- §j 


jlebts; 
—Enthuse sales- 


men; 
—Get credit infor- 
mati 








i ence Library’’ and enter my name for a2 years’ subscription to 
SYSTEM, the Magazime of Business. I promise to send §2a 

t month for the 4 following months—making §9 in all. Aut—ifl 1 

a should not see my money's worth in the first glancethrough the 
books and the magazine, I have the privilege of putting them | 

I back in the special carton, and returning to you within 5 daysof r] 
their receipt. And this it is agreed, shall release me from my 
promise, cancel my order, and you are then to refund my 

8 dollar by return mail, Am. 3.2 

§ Name — 

§ Business___ 

I Address. 


I 44-60 E. 23rd . Oven Wabash & Madison 
1 Newyork © CHICAGO 


[canada price $10, same terms: abroad $11; $5 down, Davetty.§ 
a === 
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SAPEVY 


RMLIGAIL came on the 21st, and this year’s on the 
20th, they are no nearer together than 


March 2, 1912 -s SCTENTTIFIC AMERICAN — “ 
PEN || usua, Increasing 


Princeton University Observatory. 


is the one pen that can be The 
depended on at all times. One of the “Ten Stories” f fj ss t 
Coe icien 


It is so constructed that it writes [Many of our readers have doubtless 
instantly the pen point touches heard of the “Ten Stories,” a little book Of 



























the paper. It is impossible for the containing true narratives of scientific | 





the ’ events in which the Screntiric AMERICAN 

scienti- ” Swan Safety’ played a predominant part. It has been Rural 

fic man. i quite impossible to meet the demand for 

For the to leak, no — m what the “Ten Stories.” Accordingly, they will | abo 

architect. Pat tiduedaeen be republished, one at a time, in these r 

zee he he lawyers, Di peated columns, for the benefit of those readers 

Par sgstiioens men, authors, court ||| who were unable to obtain a copy of the INCE ‘‘Adam delved, and Eve span’’ the unit of labor in 


in fact for everyone 
that requires an ab- 


solutely reliable pen. 


reporters, etc., the original booklet.—Enprror. } iter ‘6 ‘. 
world over. the country districts has been that which one man could 





4 era & Every Pen . ” do from sun to sun.’’ Economic production and con- 
hard, soft, etc. Guranteed The Wise Eyes of Robin of RE eS Ra: ees nn 
. servation of power had its birth in manufacturing communities, 


Made in plain or scroll vul- 
canite, sterling silver, r 
or solid gold. 


by the OBIN appeared in the office of the 


Makers Scmnrimic AMERICAN one day and| and for many years was confined to those communities. ‘The 


Price $2.50 and up modestly requested the editor to come | logical result of this condition was the swift increase in power and 
he i cedenmmend ieee 2 wits with him to look at a machine for making | wealth of the industries benefited by invention and organization. 
gaggia : incandescent gas mantles. No, he had 





MABIE, TODD & CO. 
17 Maiden Lane, New York 


209 S. State Street, Curcaco 


79-80 High Holborn 124 York Street 
Loxpon Toxonto 
Mancnester Paris 
Buusseis Sypyry 


never worked in a mantle factory. He ° 
was a painter and paper hanger by trade. I H C E d I t 
He had learned the rudiments of it in ngines an rac ors 


Russia before he came to this country 


























in the steerage. From painting and paper are now accomplishing for rural districts what mechanical ingenuity 
hanging he had graduated into the show eae f be ci i Site einai thie ares stair tin th 
aaa elineaih. uas done for the cities. ew years ago one man’s po er 1 the 

The regular course of his work as a field accounted for about two acres plowed in a day; one day’s work 
painter had taken him to a factory where at the bucksaw resulted in a cord of stove lengths. One man beat 


brilli th lectricit “ 
ee eee ee the mantles were made, and he had 


kerosene. Costs two cents per ate’ ee — . aie 
sock Ueuinase aca ae watched the process. The waste struck 
roo L. ByT ny Ey him as criminal. If the editor was will- Today one man’s work is the plowing of ten acres or more. An 
the home. Makes and burns its ing they would go to that factory. 
own gas. Simple, durable and 


* engine driven saw, fed by one man, cuts a cord of wood in an hour. 
handsome. In use in every civ- A “stocking” was first knit of cotton Bg ’ y ° 
ilized country in the world. No 


pg yes gh pple og thread and then saturated with a solu- A modern threshing outfit run by an I H C engine flails the crop 
Aaeain wanted Gamaiane. tion of thorium. Thus impregnated, one of scores of acres in a day’s time. I H C engines and tractors in- 
crease the coefficient of rural labor anywhere from five to fifty times. } 


all day on athreshing floor to secure a few bushels of bruised grain. 


Write for catalog and prices. end of the stocking was sewed up with 
THE BEST LIGHT CO. asbestos thread, leaving a loop for 
87 E. 5th St., Canton, 0. handling. The cotton thread was ignited | If you are paying help on a farm or estate, let us show you the 
and burned away, leaving a netting com- | saving made by the installation of an I H C engine (1 to 50-H. P. ) 


posed almost entirely of oxide of thorium. a Be f 
Then followed the process of shaping and or tractor (12, 15, 20, 25, or 40-H.P.) Address a post card: 


hardening in a Bunsen flame, after which 












































al 2 CIiIMEN the mantle was dipped in a coating solu- » 2 
FREE SPECIMEN | |: mantic was aipped in a coating solu! Tyternational Harvester Co. of America 
\ie * TABLOID’ ‘RYTOL’ % portation. (INCORPORATED) 

UNIVERSAL DEVELOPER “|| The output of perfect mantles by each 145 Harvester Building 33 Chicago, Ill., U. S. A. 
~ ‘hetentetsametiaie workman was a very small percentage of 
~~ N S LL; / ff 7 4 |the number he handled. The breakage 
| JeuRROUGHS WELLCOME 4 C0., 35 west 38 > Sraeer, NY] 4 wae enormous. Also many mantios eS es pe 
shrank unequally, making them unfit for gq A HOME-MADE. 100-MILE WIRELESS TELEGRAPH SET 


use. , ; 

Your PATENTS an a me P =a Read Scientific American Supplement 1605 for a thorough, clear description, by A. Frederick Collins. Numerous adequate dia- 
ncorpora e and BUSINESS The wise eyes of Robin had observed ‘ams accom the text. Price, 10 cents, by mail. Order from your newsdealer or ACunn C7 Co., Inc., 361 Broadway, N.Y 

in ARIZONA | these things carefully while he was paint- | ™ iia , y agi ; REI: ays 

Laws the most liberal. Expense the least. Hold meetings, transact} {ng in the factory. and the thrifty soul 

businessanywhere. Blanks. By-Laws and forms for making stock f him was wrenched by what seemed 

full-paid for cash, property or services, free. President Stoddard, | 0 as yrenche xy y 8 ed | ’ 

FORMER SECRETARY OF ARIZONA. resident agent for} such unnecessary waste. This led him| MULLING STEEL BOATS CANT S055. 

many thousand companies. Reference: Any bank in Arizona. ys 








, a Built like Government Torpedo Boats, ot tongh, puncture-proof steel plates, 
to study the whole process, and as a re- pressed to rigid form and so securely joined together that a leak is impossible, 
: : GUARANTEED against puncture, leaking, waterlogging, warping, ete 
STODDARD INCORPORATING COMPANY, Box 8000 sult he had invented a machine to make|| MOTORS: The Loew-Victor 4-Cvele and Ferro ?-Cycle. Light, powerful, simple, 
PHOENIX, ARIZONA . start like automobile motors, one man control, exhaust silently wnder water. 
— mantles automatically. We also mannfaeture a complete line of steel hunting and fishing boats, row boats, 
cedar canvas-covered canoes, Our beautiful book, illustrated in colors, is free. 


It was working in another factory, and | WORLD'S LARGEST BOAT BUILDERS 
Robin led the way. It seemed a rather THE W. H. MULLINS COMPANY, 118 Franklin Street, Salem, Ohio 
large, tall framework. Two operators 
slipped impregnated stockings into place 


Relic meer rire moony | Ubon carrier bars, which, by an ingenious Aw Qrchard Investment Where the Orchard is Most Profitable 


“HOW TO REMEMBER ” — Faces arrangement of sprockets, were made to 




















: on ~~ Will. Concen. move, first over the set of burners by | On the Sunny Southern slopes of the Blue Ridge Mountains in Northeast Georgia. Opportunity is 
ration, Self-Confidence, Conversation, Public Me " 2 i istrict i 
Seasiien Ranienaitnseme, kane — which the fabrie was burnt off, then to a | stretching out her hand to you. Natural advantages possessed by no other Orchard District insure the 





DICKSON MEMORY SCHOOL, 700 Auditorium Bidg., CHICAGO set of burners by which the lower part | highest quality in fruit at the lowest production cost, and it is 2500 miles nearer the markets then the 
of the mantle was shaped, and finally to| Western apple. Location strongly endorsed by the highest authorities. An interest in our thousand acre 
a series of cups contairiing the coating | orchard is yours on easy terms. It is your one best chance. Write now for full particulars. 


solution into which the mantles were| APPALACHIAN APPLE ORCHARDS, 1020 CANDLER BUILDING, ATLANTA, GA. 
dipped. The machine turned out four vend 


ade in tho Largest p 
Plant in the World H.R with Complete $ “dd ¢ y F aS 
Plant im the World 3 ; i : hundred and fifty perfect mantles an 
uring 2 cycle marine ALSO 3h TO 36nR hour. 

exsoline engines. Guaranteed by a big respon- : 
sible concern. Write for big Scsalon Robin had the 

































eibl og— device patented. He 
Sree Shows you all about these high | would not sell a single machine, but he 


> 
grade motors and how they are made. 
GRAY MOTOR COMPANT, 3131 U. S, Motors Bidg., DETROM, micu.| | Would rent them for $1,500 a year each. How a Chemist 


Now the immigrant who came to America 


in the steerage travels between England End d Co 
O j L DAG and America in the finest cabins of the e rms 








Reg. U. 8. Pat. Of. lordliest ships, to inspect his workshops 
. new lubricant oy aaa ye operation by| here and abroad. Between times he mr years — a chemist dis- oo — the B . B bey gently 
uilding a graphite film that improves the fit between the piston | | aad ae a @ 0 loo orns. oosens the corn. w ys the 
rings and cylinder walls. While affording perfect lubrication, it | 4MUSeS himself by giving automobiles to Severe wey t — ‘ whole corn me a © %y Swe Gay 
cuts down the quantity of oil that enters the combustion chamber | his relatives. He embodied the discovery in a . mes out. 


drop of wax. And Nosoreness, nodiscomfort. You for- 
we invented this get you have a corn, until it has gone 
Blue-jay plaster to for good. Nothing else acts like this, 


to cause carbon troubles. It affords increased power. 
It is put up in concentrated form for charging 
1, 5, 10 or 50 gallons of oil. You mix it witht 


ofl you use regularly. Send for Booklet L-458. The Current Supplement 












International Acheson Graphite Co. bee ge GM apply that wax. Think how useless it is to pare a 
Niagara Falls, N. Y. N this week’s SuprLement Dr. Zahm Since then this corn, just to ease it for awhile. 
General Agente f a, 3 by Acheson * contributes a very valuable article on little plaster has Think what folly it is to risk the 
i forque in Aeroplane Propellers.—The in- ended fifty million infection which comes from a slip of 
fluence of aquatic organisms, sewage and corns. the blade. 


industrial waste upon the purity of nat- 
ural waters is treated in a very able man- 
ner by Maximilian Marsson in an article 
which appears in the current issue.—A 
handsomely illustrated note on Spitz- 
bergen is contributed by Dr. Gradenwitz. 
—The use of electric wave detectors in the 
service of meteorology is described by our 
Paris correspondent.—An important dis- 
cussion from the pen of C. W. Drake of 


You apply it in a This little plaster, while you work 
jiffy, and the pain or sleep, takes out the corn complete- 
of the corn ends at ly. Try it today and see. 


Ain the picture is the soft B & B wax. It loosens the corn. 
B protects the corn, stopping the pain at once. 

C wraps around the toe. It is narrowed to be comfortable, 
D is rubber adhesive to fasten the plaster on. 


Blue=jay Corn Plasters 


the cost of industrial electrical power At Druggists—15c and 25c per package 
and the relative advantages of group and Sample Mailed Free. Also Blue-jay Bunion Plasters. 


individual motor drive is reproduced from Bauer & Black, Chicago and New York, Makers of Surgical Dressings, ete. my 






Run on gasoline, kerosene, dis- 
tillate, any cheap fuel oil. 
Cost less to operate, develop 
more power. Patent throttle 
gives three engines at price 
ef one. Many other exclusive 
features, 


80 Days’ Free 




















the Proceedings of the Engineers’ Society ce! 
of Western Pennsylvania i 
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Can You Judge A Safe? 


* 





Do you feel perfectly confident that you can 
tell by looking at a Safe whether or not it will 
meet all your requirements ? 





Price, $200—67 in. High—37 in. Wide—31 in. Deep 
The Herring-Hall-Marvin is a Scientific Safe 


-it looks strong and it is as strong as it looks. 
The frames made of highest grade steel with 
corners lap-welded solid by hand are so Scien- 
tifically re-inforced by heavy strengthening cor- 
ner angles and additional panel bars (in the 
large safes) on sides, top and back, that falls 
even from great heights have been made with 
perfect safety to contents. 


The outer and inner steel walls are constructed 
of superior welded steel of a tensile strength 
of 60,000 Ibs. to the square inch. These walls 
are Scientifically riveted to the heavy frames 
and corner angles. 


Between the walls is carefully placed our cele- 
brated fireproof composition which stands un- 
equalled i in the wed today as a heat resisting 
substance. Dry and hard, it adds great strength 
and affords absolute protection — jealously 
guarding the contents of a safe exposed to a 
terrific white heat for hours. We employed 
the exclusive services of the Physicists depart- 
ment of three great Universities. Each, work- 
ing independently on the principle of Scientific 
fireproof composition, after many years arrived 
at the same conclusion which had also been 
worked out practically in one of our factories. 
As a result of this combined experience we 
can unreservedly state that our composition is 
unequalled. 

The great door of a Herring-Hall-Marvin which 
swings easily enough for a small child to open or close, 
1s remarkably strong. The door is usually the weakest 
point in a Safe but by our system we secure an un- 
paralleled strength by the use of the famous Marvin 
interlocking device. The door and frame are held 
together even with the hinges off, being locked to 
prevent the ingress of flame and heat, or the parting 
of the door from the frame. Should a burglar try to 
dynamite the combination lock (which is susceptible 
to 1,000,000 changes) our special dynamite trigger 
would spring an additional automatic locking device. 
Instead of cast iron, every bolt connecting mechauism 
is of steel tested 60,000 Ibs. to the square inch. 


The cabinet of solid hard wood, finely finished, 
provides the greatest available space and is arranged 
for utmost convenience. 

Ask for photographs of great fire tests — the hardest 
to which a Safe can be subjected — Herring-Hall- 
Marvin Safes lose their enamel only. 

Safes $35.00 and up according to size. 


No matter where you are we can supply you with a 
Safe. A request for a catalogue or for a salesman to 


call will be appreciated. 


A few uncovered 9 open for representatives, 
address F.. K. sw rom 1 Sales Manager, Hamil- 
ton, Ohio, xe J. Reynolds, New York Sales 
Manager, 400 RF an whichever is nearest. 


HERRING-HALL-MARVIN SAFE CO. 
The OLDEST and LARGEST Safe Company in America 
400 Broadway New York City 


Hamilton,O. A in all the Large Chicago, Ill, 
American and Foreign Cities 
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There’s no poy luxury ible 
than what suits you best. elvet is 
that for the smoker — every time. 
And all because of the two years’ 
aging given to the good Burley leaf 
| —only middle leaf at that. 












| Fill a pipe with Velvet tonight. 
You'll forget tobacco and taste hap- 
piness. 





Spaulding & Merrick | THE 
PE a a SMOOTHEST 
TOBACCO 





10c. 


-ounce 








~ TOBACCO | 














THE EDISON CONCRETE HOUSE items cession saci 


ing standpoint ? 
These and other important questions relating to the structure are discussed in a good, thorough, illu d article 
Scientific American Supplement 1685. Price 10 cents by mail. Order from your newsdealer or from 


MUNN & COMPANY, lac. Publishers 
361 Broadway, New York 



































“Pll Kill You,” 
Said Harriman to Gould, 
“If You Build That Railroad!” 


During the Goulds career of railroad warfare 
such conversation was merely incidental. In 
McClure’s Magazine for March Burton J. 
Hendrick tells the whole vivid story of “‘How 
the Goulds Dissipated a Railroad Dynasty.’’ It 
is a startling narrative of misfortune, mismanage- 
ment and almost inconceivable incompetence. 












Another ‘‘Detective Burns’’ story; a continu- 
ance of ‘‘A New Conscience and an Ancient 
Evil’’ by Jane Addams; a story of Cincinnati's 
regeneration—these are other features of a big 
magazine 


The March Number 


McCLURE’S MAGAZINE 


Fifteen Cents at All News Stands 


















March 2, 1912 





























March 2, 1912 
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99 Large Line of 
Attachments 
For Foot 


orrewer LATHES 


Suitable for fine accurate 
| im the repair shep, garage, 
© tool room and chine shop. 
Send for Catalogue B 


SENECA FALLS MFG. CO. 
695 Water Street 


Seneca Falls, N. Y., U.S.A 


EBASTIAN LATHES 


9 to 15 Inch Swing 
High Quality Low Prices Catalog Free 
THE SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 


For Gunsmiths, Tool Makers, Ex- 
perimental & Repair Work, etc. 


From 9-in. to 13-in. 
swing. Arranged for 
Steam or Foot Power, 
Velocipede or Stand- 
up Treadle. 


“ST 









work 











Established 1872. 


1999 Ruby Street 








Rockford, Ill. 
eo: “RED DEVIL” Electrician's 
Knife. 2 fine biades and a screw 
No. 1248 driver. Rosewood handle. 


German silver trimmings. A 


dependable, serviceable knife. 


Like ALL other “RED DEVIL” Tools. Your local dealer can 
supp f you insist. If not, send us 75 cts. and we will send 
one o . at this price prepaid 


SMITH & HEMENWAY CO. 
152 Chambers Street, New York, N. Y., U.S.A 
All RED DEVIL Tools are the same as RED DEVIL GLASS CUTTERS 
Guaranteed the Best in the World, 





TA BENCH LATHE 


for Amateurs, Experimenters, 


Model Makers, Etc. 
Swing 7 inches, between 
centers | 2 inches 


“Lathe Talk”’ 


Foclomishe Greenfield, Mass. 










tly 






GOODELL-PRATT CO. 














78u USE GRINDSTONES 9 


All s'zes 







if so we = ro you, 
nd may 





oe. R ™ 
specialty: f select ne stones forall spe- 
cial purpcses. Send for catalogue “I. 








= 6th Floor, Hickox x Bidg.. , Cleveland, 0. 
RS i | Neate 
Dynamos 
SPECIAL Grinders 
MACHINES Polishers 
ROTH ELECTRIC MOTORS 
198 Loomis Street, Chicago, Ills. 

















W. F. & J. Barnes Co. | 





The CLEVELAND STONECO, | 


increase of the diameter be represented by a. 
The result will be C+a=m(D+a)qm. By 
clearing of fractions, we have 0 + a= wD + 
ne. But wD is the circumference, hence we 
a 
have s—= The increase of the diameter 
T 

by increasing the circumference by 6 inches is 
6 + 3.1416, which is a little less than 2 inches. 
The band would be raised about one inch from 
the surface of the earth, as some of your 
members contend 

(12609) R. C. J. writes: We have 
every reason to believe that the temperature 
of the outer portion of the earth’s atmosphere 
is nearly absolute zero. This outer portion 
|} of the atmosphere must be in a liquid state 
Liquid air occupies much less space than air} 
|at the ordinary temperature; therefore, as the 
outer portion of the atmosphere is liquefied, 
it is precipitated toward the earth the same 
as rain, except that it is not allowed to re 
main a liquid because of the heat which is 
absorbed from the warmer air near the earth. 


EPICYCLIC TRAINS, which play an important | 
part in toothed gearing, are ably described in Scientific | 


American Supplement 1524. Price. 10 cents. 
sale by Munn & Co., Inc., and all newedealers. 





— & Model Work 


Circular and Advice Free 
Wm. Gardam & Son, 82-86 Park Place, N. Y. 


WANTED 


experience in a 

Machinery. Expert work. Complete equipment 

NATIONAL STAMPING & ELECTRIC 

Dept. 2, 412 So. Clinton Street, Chicago, 
Stno 


UBRICATE 4 
Hae 


BSS CHEESY ACO filsstfUSA 


Le Magical Apparatus. 
Grand Book Catalogue. Over 700 engravings 
%c, Parlor Tricks Catalogue, free. 


MARTINKA & CO.. Mfrs., 493 Sixth Ave., New York 


MASON’S NEW PAT. WHIP HOISTS 


save expense and liability incident to Elevators. 
Adopted by principal storehouses in New York & Kosten 


Manfd, by YOLNEY w. ftAason, & CO., Ine. 


rovidence, K. 


THESCHWERDTLE STAMP CO 


To manufacture ! 
SPECIALTIES, 2 


Dies, Tool nd Special 















Bem, STEEL STAMPS LETTERS & FIGURES. 
BR RIDGEPORT CONN. 


MECHANICAL 
SUPPLIES ana MATERIAL 
of all kinds. 








EXPERIMENTAL AND 
LIGHT MACHINE WORK 
to order, 


182 MILK STREET BOSTON 








Corliss Enwines, Brewers 
and Bottlers’ Machinery | 


Gae VILTER MFG. CO. 
899 Clinton Street, Milwaukee, Wis. 


CRUDE ASBESTOS 


DIRECT FROM MINES 
PREPARED R. H. MARTIN, 
ASBESTOS FIBRE | office. st.Paul BUILDING 
‘or Manufacturers use! 990 Bway, New York. 











So far as I can see, there is no foundation to 
the theory that the earth's atmosphere is 
evaporating into space A. We are not able 
to follow your reasoning by which you con 
| clude that the air at the upper limit of the 
atmosphere is in the liquid state. Mere cool- 
ing will not liquefy a gas. Cooling and pres- 


For | Sure are both necessary for liquefaction of a 




















Kindly 
of paper 


keep your queries on separate sheets 
when corresponding about such mat- 
ters as patenrs. subscriptions, books, etc. This 
will greatly facilitate answering your ques- 
tions, as in many cases they have to he re- 
ferred to experts. The full name and address 
should be given on every sheet. No attention 
will be paid to unsigned queries Full hints 
to correspondents are printed from time to time 
ind will be mailed on request. 

(12608) C. L. W. An interesting 


asks: 





proposition has arisen at the 
writer 
around 
face all 


six 


club where the | 
the distance that a band | 
earth would extend from the sur-| 
the way around by the insertion of 
to an imaginary band around the 
earth at its greatest circumference, say 25,000 
miles. Some of the members contend that it 
would extend an inch from the surface at all 


dines as to 
the 


inches 


peints by lengthening the band six inches, 
while others think that it would be so slignt| 
as to be infinitesimal. If you could furnish 
the writer with a correct answer, he would 
feel greatly obliged. A. The increase of the 
diameter of a circle by am increase of the 
circumference is determined as follows: Let 
C be the circumference and D the diameter of 
a circle, and let the circumference be in- 
creased by a quantity a, then let the resulting 


almost or 
that 
comets, 


the 
not 
possible. 


quite 
liquefaction 
as is shown 
they 
earth, 


as. And with 
at zero, it is 
would be 
by the 
move through 
and are 
limit. 

which is 


pressure 
probable 
Many 
spectroscope, are 
the 
thin as 


gaseous, as 
spaces as the 
the air at its upper 
should not the heat 

the earth prevent 
sufficient, as you as 
lower level to vaporize the 
We do not know any founda 
that “the atmosphere is 
space.” The lighter gases, 
traces at present, 
been more 
have 
atmos- 


same 
not 80 
Then, why 

nadiated from 
liquefaction, since it is 
sume, at a little 
liquid air again? 
tion for a theory 
evaporating into 
which are found as 
are believed by 
abundant in a _ remote 
the form of 
reason of 


too, 


mere 
have 

past and to 
gases from the 
their kinetic energy 
as we know, held by 
ever liquids and 
as gases, 


some to 


escaped in 
phere by 
There is no theory, 
anyone that these 
then evaporated into space 


so far 


gases were 


(12610) E. G. asks: Does water freeze 
from the top and continue down, or does it 
freeze on the top continually? A. Water 
freezes over first at the top, and then the Ice 
forms on the under side of this layer, so that 
the ice thickens from the under side. No 
water can pass through ice to freeze on the 
top. Ice is not porous, aS anyone can prove 
by making a dish of ice and filling it with 
water. The water will not leak out through 


the ice dish. Ice forms several feet thick in a 


long winter in northern regions. The water in 
contact with ice is at the temperature of the 
freezing point of water, and is lighter than 
the water below it, which is at 39 deg. Fahr. 
or 7 degrees above the freezing point of water 

(12611) “A Reader” says: “Kindly 
let me know in your columns a safe way to 
have a small article patented with the least 
expense?” If “A Reader” will send us his 


name and address, we will be very glad to send 
him our Patent Hand Book and full informa- 
tion. It is not for us to answer let- 
ters which are full name 
and address 

(12612) C. M. K. 
kindly send me 
aration to be coated over electric 
to obtain different colored lights? A. The dips 
for coloring electric light bulbs are generally 
a hard-drying varnish colored with an aniline 
dye—red, gold, or There are various 
modes of preparation given in our “Cyclopedia 
of Receipts,” under the caption, “Electric 
Light Bulbs, Coloring,” on page 526. We will 
send the book for %5. 


possible 
not signed with the 


asks: Would 


a receipt for mixing some 


you 
prep 
lights in order 


blue. 
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A Square Deal for the Bookkeeper 


What chance have you to become a motive force in the business as 
long as your brain is chained to the rutting, routine of figure work? 


Save your time and mental energy for the real problems of office 
management—initiative effort—something worth while. 

Let the Comptometer do the machine work—use your head for 
something better. 

By simply pressing the keys—no other motion—all your additions, 
multiplications, divisions, subtractions are made with the Comptometer, 
Handles fractions as easily as whole numbers. Makes figuring of every 
kind what it should be—a purely mechanical operation. 

Write for our booklet “Rapid Mechanical Calculation;” 
machine itself on free trial, prepaid U. S. or Canada. 


FELT & TARRANT MFG. CO., 1708 North Paulina St., Chicago, Ill. 





“Ah!—Two Hours’ Work in One” 
or the 


DIVIDES 
SUBTRACTS 





JUST. PUBLISHED 


The Scientific American 
Cyclopedia of Formulas 


The Most Complete and Authoritative Book of Receipts Published 


Partly Based on the Twenty-Eighth Edition of 
® The Scientific American Cyclopedia of Receipts, Notes and Queries ® 


Gdited by ALBERT A. HOPKINS, Query Editor of the Scientific American 


IS is practically a new book and has called for 
the work of a corps for more than 
two years. Over 15,000 of the most useful formulas 

and processes, carefully selected from a collection of 
nearly 150,000, are contained in this most valuabie 
volume, nearly every branch of the useful arts beisiy 
represented. Never before has such a large collection of 
really valuable formulas, useful to everyone, béen offered 
to the public. The formulas are classified and arranged 
into chapters containing related subjects, while a complete 
index, made by professional librarians, renders it easy to 
find any formula desired. 








“As Indispensable as a Dictionary and More Useful” 


I. Accidents and Emergencies. II. Agriculture. 
V. Beverages ; Non-Alcoholic 
VII. Cements, Glues, 
Dyeing. X. Electro. 





Following is a List of the Chapters: 
Ill. Alloys and Amalgams. IV. Art and Artists’ Materials. 
and Alcoholic. VI. Cleansing, Bleaching, Renovating and omg | 
Pastes and Mucilages. VIII. Coloring of Metals, Bronzi 
metallurgy and Coating of Metals. XI. Glass. XII. Heat Treatment of “Metals. Xiil. 
Houscheld Formulas. XIV. Ice Cream and Confectionery. XV. Insecticides, Extermina- 
tion of Vermin. XVI. Lapidary Art, Bone, Ivory, etc. XVII. Leather. XVIII. Lubri- 
cants. XIX. Paints, Varmishes, etc. XX. Photography. XXI. Preserving, Canning, 
Pickling, etc. XXII. Rubber, Gutta-Percha and Cellulosd. XXIII. Soaps and Candles. 
XXIV. Soldering. XXV. Toilet Preparations, including Perfumery. XXVI. Water. 
proofing and Fireproofing. XXVII. Writing Material. Send for detailed illustrated prospectus. 


Octavo (614 x 8° inches), 1077 Pages, 200 Illustrations 
Price, in Cloth, $5.00, Net. Half Morocco, $6.50, Net, Postpaid 


MUNN & CO.  Inc., Publishers, 361 Broadway, New York City 








These Protectors Keep You Out of Tire 
Troubles—Keep Your Money in Your Pocket 














OU are paying for your motor car service dearly in 
money wasted and pleasure lost when you ride on 
unprotected tires. “The money alone is a cost great 
enough to make you eagerly welcome the way to 
save it, and you can still less afford the expenses 
of tire troubles that cost you more than money— 
delays, ruined pleasure trips, mental worry, strain 
and exasperation, disarranged business schedules, 
and even danger. You can avoid it all. Just use 


Standard Tire Protectors 


Quickly and easily applied to your car—no mechanical attachments—held 
firm and tight simply by inflation pressure. Sand or gravel cannot get between 
the protector and the tire. Prices for 1912 are on an average 20 per cent lower 
than heretofore, while the rubber and fabric, the only practical materials for tire protection, are of a newly im- 
proved wearing and resisting quality—almost like armor plate around your tire. 


Free Book on Tire Protection 


It explains the whole problem of tire protectionshows just 
how Standard Tire Protectogs are the greatest motoring economy 
ever put into service. It illustrates both the smooth tread and our 
famous non-skid tread, giving you skidding protection in addition 
to tire protection, at one single cost, Write for this Free Book 
today. 


DEALERS— Our new scale of prices fos 1912 includes larger 
discounts to you—large as, if not larger, than on most any other 
automobile accessory. Advance erders show a five-times increase 
for this year in the demand for Standard Tire Protectors. Get 
your share of this business, Write us a once for New Price 
List and Discounts. 


The Standard Tire Protector Co. 


302 E. Market Street, Akron, Ohio. 
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The Meeting of the Past and the Present—in the Desert 


“The Automobile in Africa” 
An article by Str HENry Norman, M. P., iv the MARCH 


SCRIBNER 


Gives a fascinating impression of the wonder- 
ful country and of the delights of touring in 
strange lands. He is certainly an enthusiastic 
motorist and he isa practical one, for he knows 
every detail of a machine. This journey car- 
ried him even into the great Sahara-Desert. 


53.00 a Year 25¢ a Number 
CHARLES SCRIBNERS’ SONS 


*'To two people who have learned what the possession of an automo- 
bile may mean, the year, apart from its daily duties and its daily 
dust, is divided into three parts: One, the anticipation; two, the 
execution; three, the retrospect, of its motor journey. No other 
event of their year, again, of course, excepting grave affairs of public 
and private life, demands so much delightful preparation, brings so 
much keen enjoyment, imparts so much solid knowledge, affords so 
much precious memory as the month or two they spend together 
upon the flowing road.’’ 











